JUR 15 1930 


AND 


OurmMa 


McGraw-Hill Publishing Company, 





Adee eed a 































Chromium Corporation Uses Portable Compressor 
For Exploration and Development Work 
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The Chromium Corporation has re- 
cently been engaged in exploring a de- 
posit of chrome ore, located in the 
southwestern part of Montana. The 
mining equipment used during pre- 
liminary operations included an Inger- 
sollRand 10” x 8” portable compres- 
sor, a No. 34 drill steel sharpener, a 
GF oil furnace, and two $-49 “Jack- 
hamer”™ drills. 

In many sections, it has become 
standard practice to use a portable out- 
fit of this kind during the early stages 
of development. Portable compres- 
sors require no expensive housings or 
foundations; they will usually furnish 
enough air until the disclosure of val- 
ues warrants the use of a larger and 
more permanent installation. 

Our nearest branch office will be 
glad to explain the details of these 
labor-saving outfits. 
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INGERSOLL-RAND COMPANY 
11 Broadway - New York City 


Branches or distributors in principal cities 
the world over 









At top: one view of the 
chromium mining camp 
(elevation, 8,000 feet) 


At left: the I-R compressor 
on its way to the workings. 
Because of the heavy snow- 
fall. it was necessary to 
haul the compressor on 
skids for more than 3 miles 
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Where moisture is ever present . .. where dust and dirt fill the 
air ... These are the places where Texrope Drives prove 
their perfection most convincingly. Under the most adverse 
conditions .. . where other drives mean continual maintenance 
and repair... Texropes give steady service with practically 


no maintenance. 
‘ 


Texrope Drives require no grease, oil or dressing. Shut-downs 
due to transmission failure seldom occur when Texrope is 
used. The belts are unusually long lived. 


The wedging contact between the belts and the V-grooved 
sheaves permits no slippage. Starting is smooth ... there is 
no vibration . . . and the drive is always silent ... . Texrope is 
rightly termed “the perfect transmission for every purpose.” 
One installation, on your hardest drive, will convince you. 


ALLIS-CHALMERS MANUFACTURING CO. (Texrope Division) 
MILWAUKEE Specialists in Power Machinery Since 1846 WISCONSIN 
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THE DRIVES THAT REVOLUTIONIZED Sine cna 9a 
















The illustration shows a 350 H. P. Texrope Drive operating a blower in 
the plant of the Cananea Consolidated Copper Co., Cananea, Mexico. 
Texrope Drives are used throughout the mining industry. 


NO GREASE...NO OIL... CONTINUOUS OPERATION ... EASY 


STARTING . .. SHOCK-ABSORBING ... LOW MAINTENANCE COST 









Over 80,000 
TEXROPE DRIVES in 
Satisfactory Service! 


In approximately the last five years 
over 80,000 Texrope Drives have 
beeninstalled. Unbelievable as it may 
seem, this drive has never failed to 
satisfy wherever itiscorrectly applied. 


Few industrial products can claim 
such success. Truly, the trend is to 
Texrope Drives . . . in all parts of the 
country and in almost every industry. 


Texrope gives you a short-center 
drive requiring least possible space. 
Stocks of belts and grooved sheaves 
up to 100 H. P. and in ratios up to 
7:1 are carried at points that permit 
prompt shipment to any locality. 
Special drives up to 2,000 H. P. may 
be had promptly. 

Let us show you how you save with 


Texrope Drives. Take a minute now to 
write for a copy of Bulletin 1228-K. 


%, ALLIS-CHALMERS 





TRANSMISSION PRACTICE ¢ ¢ ¢ 
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Mining Claims in 
National Forests 


ROBABLY the cause of the movement to 
restrict the rights of locators of mining 


claims and the owners of patents thereon 
within the National Forests, as expressed in Senate Bill 
S-3774, which has passed the United States Senate and 
has been referred to the House of Representatives, may 
be found in a decision by the District Court of Idaho, 
N. D., of February 11, 1928, which fully confirmed the 
rights of the locators of mining claims, as allocated by 
the existing mining laws, as covering the locations within 
the National Forests. 

Since then a movement to curtail those rights within 
the National Forests has started, and the United States 
has passed Bill S-3774, above mentioned, restricting 
those rights very severely in South Dakota; and we 
understand that a similar bill, curtailing the rights of 
mineral locators within the National Forests of the State 
of California, will be introduced in Congress, at the 
insistence of the Forest Service, unless a decided opposi- 
tion by the mining interests of California should prevent 
this action. 

Senate bill 3774 places the owners of mining loca- 
tions and of patented mining locations within the 
National Forest at the mercy of the Forest Service. 
Rights are controlled by the term “reasonable.” For 
instance “. the right to occupy and use the sur- 
face as may be ‘reasonably’ necessary to carry on min- 
ing’ . . . “no use of the surface of the claim or 
the resources therefrom not ‘reasonably’ required for 
carrying on mining shall be allowed.” It is repeatedly 
stipulated that operations shall be under the National 
Forest rules and regulations. As no provision is made 
in the law stipulating what authority is to decide what 
the term “reasonably” covers, this decision is in fact left 
entirely to the rangers, who are not competent judges 
of the requisites of mining operations. 

When starting the development of a mining project it 
is impossible to foresee what resources of the surface 
will have to be used. In nearly all instances water is 
required. According to the wording of the law under 
consideration, the locator is at the mercy of the Forest 
Service in respect to this important resource. 

The application of the rules and regulations stipulated 
by this law will prevent any practical mining man from 
starting mining operations within the limits ,of the 
National Forests, thus stopping the development of new 
mineral resources within these reserves. The mineral 
products of the country are of far greater value than 
the forest products. Their development, as a general 
rule, will only slightly impair the development of forest 
products. 


Apparently the sponsors of this bill intend to intro- 
duce its system through the entire United States. It 
is most important for those vitally interested in mining 
activity to take steps to prevent, if possible, any further 
move to curtail the rights of the locators of mining 
claims. 
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Gospel of Simplified Practice 


Continues Its Winning Way 
| NEATHERS for the cap of the United 


States Department of Commerce continue 

to accumulate, until that figurative top- 
piece begins to suggest an Indian. headdress. When 
Mr. Hoover, as Secretary of the Department, set out to 
reduce the unnecessary complexities of industrial prac- 
tice, he undertook a colossal task. The orderly success 
achieved and the quiet progress indicate how well the 
plan was conceived and how capably it has been man- 
aged. 

Up to a year ago recommendations as to simplifica- 
tion covering ninety different commodities had been 
adopted by representatives of manufacturers, distrib- 
utors, and users at conferences held under the Depart- 
ment’s auspices. Since then the number has increased. 
The latest addition to the list has been diamond core- 
drill fittings. New standards will govern the manu- 
facture of such fittings as from May 1, 1930. Their 
purpose is to make the bits, casings, rods, and related 
parts, wherever manufactured, interchangeable so far 
as controlling diameters, threads, and dimensions of 
joints are concerned, and to provide a series of casings 
of such size that they can be nested. This series will 
permit three reductions in diameter of hole below three 
inches. To insure such interchangeability, manufacture 
will be conducted only with standard working gages sup- 
plied by the newly organized Diamond Core Drill Man- 
ufacturers’ Association, the history and activities of 
which were given in the May 8 issue of Engineering and 
Mining Journal. 

The benefits to be derived from such standardization 
are obvious. They will be greater to contractors and 
other users than to the manufacturers, as a moment’s 
thought will show. Compared with many other lines of 
equipment, core drills are produced on a small scale, the 
few drills of one contractor sufficing to meet the 
prospecting needs of several mining or construction 
companies. Nevertheless, another step is achieved in 
simplifying complex practice. In the aggregate, an ap- 
preciable saving should result. 
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The “Money-Minded” and 


Research in Pure Science 


HAT a fair return is accruing to the 

public as a result of scientific endeavor 

in this country is commonly accepted as 
fact, particularly in recent years when announcements of 
new technical achievements have followed one another 
with amazing rapidity. This viewpoint, although popu- 
lar, suffers on investigation. In the May number of 
Atlantic Monthly, Mr. T. Swann Harding states that, 
owing to the control that commerce and industry exercise 
over scientific research, the public is being deprived of 
knowledge, power, and wealth to which it is justly 
entitled. Anent this contention, Mr. Harding points out 
that, although $25 is spent for research per $10,000 of 
national annual income, $22.50 of this amount is used 
for practical investigations, and only $2.50 for funda- 
mental research in pure science—that is, for the acquisi- 
tion of information on which civilization builds. 

The conclusion expressed by Mr. Harding is not new; 
it is common knowledge among scientists, and has been 
discussed at length in the technical press and elsewhere. 
Nevertheless, the situation remains, and it becomes in- 
creasingly evident that the intense endeavor to adapt 
discoveries of the past to present-day needs is prevent- 
ing the building up of adequate reserves of scientific 
knowledge. The progress of mining, along with that of 
other industries, has been retarded as a result of the 
emphasis placed on the purely commercial phases of 
research endeavor. A striking instance of this, one 
which is not generally known, although associated with 


a major development in the mining industry, may be 


retold here: 

For the greater part of the latter half of the nineteenth 
century it was well known that gold was soluble in a 
solution of potassium or sodium cyanide. Some scien- 
tific research was done; but because the investigations 
lacked official encouragement or material assistance the 
work stopped at the first stage, and little attempt was 
made to discover or evolve a process for recovering the 
gold from the cyanide solution after it had been dis- 
solved, or to ascertain if this first step in treatment could 
be accomplished without prohibitive expense—that is, 
with weak solutions. A syndicate of engineers, among 
whom was John Stewart MacArthur, made experiments 
in 1886 in an effort to discover such a process, and 
their investigations led to what may be termed one of 
the notable inventions of the century. In all their tests, 
however, success was gaged by a consideration as to 
whether or no actual gold could be produced by the 
method adopted—the gold had to be laid “on the table” 
—and neglect to appraise the real value of theoretical 
research resulted in faulty judgment and much delay. 
Various solvents, of a dilution indicating commercial 
practicability, were tried on the gold ore; and an evil- 
smelling gas—sulphuretted hydrogen—was used to pre- 
cipitate the precious metal from the solutions resulting. 

With weak cyanide solutions there was no result—no 
gold was precipitated—and the experiment was voted a 
failure. As a matter of fact, however, the first stage 
of a new process had been completely successful. But 
practical commercial results were being sought, as they 
invariably are in all industrial research, and a scientific 
fact of vast importance passed unnoticed and unrecorded. 
Nearly a year later an accidental discovery was made of 
the absence of gold in the residue from the original 
test; and it was then realized that the failure to lay 
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the gold “on the table’ was due to the fact that the 
precipitant used—the sulphuretted hydrogen gas—was 
ineffective. Further tests then confirmed the conclusion 
that the gold had been readily dissolved in the first 
instance by means of a dilute solution—a feasible step 
from the commercial standpoint. Had the haste of com- 
mercialism been replaced by the thoroughness of science 
the discovery of the cyanide process would undoubtedly 
have taken place a year earlier. But for an accident it 
might have been delayed for a decade or more, with 
economic consequences impossible to estimate. 

Apparently little change in attitude toward pure 
science has taken place since the eighties, for Mr. 
Harding describes in his article several experiences 
similar to the foregoing that have occurred in the last 
few years. He calls on the “one hundred thousand 
scientific workers of sorts” to remedy the situation—if 
it is to be remedied—believing, evidently, that suitable 
encouragement, sympathy, and facilities cannot be 
expected from the “money-minded.” However, the 
future of commerce and industry is so closely allied with 
and foreshadowed by the achievements of pure science 
that a prolonged continuation of the conditions referred 
to by Mr. Harding seems improbable. 

If the perspicacity and vision commonly attributed to 
the leaders in the business world are not figments of the 
imagination, these leaders must soon recognize that in 
pure scientific research they have the best insurance for 
the future. When this is understood, the scientist, the 
“money-minded,” and the public will share jointly in the 
benefits that the vastly increased number of new discov- 
eries would be certain to bring. 
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Production Costs in Rhodesia 
Still Largely Problematical 


sé HEAP, breechclout copper” is the pic- 
turesque phrase applied by a Western 


newspaper to the potential production 

of Northern Rhodesia. Unquestionably this is the 
attitude of many observers of the copper market. Low- 
grade copper mines in the United States and Canada 
will be hard hit when the immense amount of copper 
that will come from the heart of Africa is added to 
world supplies, they feel. Because colored labor is 
cheap, because the reserves of ore are large and—com- 
pared with American mines—relatively high grade, they 
assume that Rhodesian copper will be low-cost copper. 
This attitude is not shared by all engineers conversant 
with the situation in Rhodesia. A large water flow 
underground, inefficient and possibly insufficient labor, 
lack of local timber supply, and a long haul to market 
—such factors may do much to keep costs at a relatively 
high level. One engineer who has recently visited 
Rhodesia suggests that a comparison of the new mines 
with Bwana M’Kubwa’s operating Bwana mine may 
shed some light on probable costs. Bwana’s operating 
profits, even with the higher copper prices of 1929, 
have been small. In fact, the operation recorded its 
first profits in July, 1929, although production with the 
present plant was started in 1926. With copper selling 
at about £72 per long ton, the company made a profit 
of £5,000 in that month, or at the rate of £60,000 
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a year on a production of about 6,500 long tons a year, 
making operating costs roughly £62 per long ton, or 
between 13 and 14 cents a pound for unrefined copper. 
Bwana markets standard copper, whereas some of the 
new mines may have to refine their blister. 

Furthermore, the new underground mines can hardly 
hope to operate for less than at Bwana, where the ore 
is mined by open-pit methods and the difficult problems 
of timbering and water control are not met. On the 
other hand, because it treats an oxidized ore, Bwana has 
had metallurgical difficulties that the sulphide mines may 
not encounter. The other mines will also operate on a 
larger scale. By the time they are in production, some 
reduction in freight rates may be expected. The grade 
of ore at Bwana is about 3.5 per cent, compared with 
3.3 per cent at Roan, 4 per cent at N’Kana, and 4.5 per 
cent at Mufulira. 

So many uncertain factors enter into the question of 
costs at the Rhodesian copper mines that calculations 
should be regarded as tentative until production is 
started. Whether Rhodesian copper will cost little or 
much to produce remains to be seen, but Engineering 
and Mining Journal sees no reason why low-grade oper- 
ators in the Western hemisphere should view the future 
with trepidation. Rhodesian production will probably be 
neither large enough nor sufficiently cheaply produced to 
disrupt the copper market, certainly not within the next 
five or ten years. 


ar 
IN 
“What Is Not Yet 
May Be” 


HE American Society of Mechanical 

Engineers, in choosing these words for an 

inscription on the medal commemorating 
the fiftieth anniversary of the founding of the society, 
has unconsciously defined engineering. Although it is 
considered as the art of making nature subservient to 
man, engineering is in a continual state of change. By 
instinct and by education the true engineer is an icon- 
oclast; but, fortunately, his radicalism is tempered by, 
or rather based on, constructive inclination, not on un- 
reasonable dissatisfaction with present conditions. He 
tears down only to build up. New branches of engi- 
neering arise in this process of development. And min- 
ing, hoary and venerable with age, serves old and new 
members of the family with a fine efficiency and im- 
partiality. 

Superficial observers sometimes express the appre- 
hension, as human knowledge increases, that no problem 
will be left for future generations to solve. The thought- 
ful observer, however, soon realizes that, as the border 
line between the known and the unknown is pushed 
back, its dimensions increase—even as the ripple from 
a pebble thrown on water extends as it moves away from 
the point of impact. Opportunities for the pioneer will 
always abound. 

Many persons who deplore the growing mechanization 
of the age recall the happiness of the simple existence of 
bygone days, glorified in the deceptive light of tradition 
and memory. But is not the modern greyhound of the 
Atlantic as beautiful as was the old clipper? Is the 
power forge less romantic than was the anvil of the 
village smith under his spreading tree? And does not 


the evening sky hold even more mystery to an observer 
at Mount Wilson than it did to Copernicus or to the 
Chaldean star-gazers? The future promises more 
romance than did the past. 

Engineering in itself is not the end. It does not 
profess to be; but it should be, and is, a means to 
improved human happiness. And the fact that obstacles 
and limitations are constantly being overcome should 
constitute proof—perhaps the only proof—that man’s 
capacity is infinite. 
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A Good Reputation 
Must Be Guarded 


HE decision of the American Zinc Insti- 

tute to refrain from premature promotion 

and publicity in connection with research 
to create new uses for zinc deserves commendation. New 
products should conclusively prove their merit before 
they are offered to the public. Early. producers of die- 
cast zinc had a sad experience before this lesson was 
learned. Seasonal cracking and mechanical defects, 
developed after the products had been put on the market, 
gave the industry a serious setback, and many years of 
hard work were required to regain the ground that was 
lost. Incidentally, a high type of metallographic research 
was needed to determine causes for the early failures. 
It allowed the industry to establish itself on a solid 
basis. The manufacturers are sure of their products 
and can state definitely what customers may expect from 
them. Recent developments in the production of high- 
grade zinc have also been a great aid to the die-casters, 
placing within their reach at a reasonable price a raw 
material with uniform qualities and with physical char- 
acteristics far superior to those of the impure zinc used 
in the early stages of die-casting. 

In this connection another problem presents itself: 
The requirements in regard to quality and purity of the 
commercial metals have been so high that the metal- 
lurgist has had to maintain a constant vigilance to keer 
from falling below standard. In late years an increas- 
ing production of electrolytic metals has raised the 
standards to a degree previously attained only in the 
laboratory. The manufacturers, however, have not 
always shown similar interest in maintaining the same 
high standard. One producer of a non-ferrous metal, 
who took pride in a product almost free from iron, 
received a complaint that certain articles made from his 
metal were unsatisfactory. The content of iron was too 
high. Investigation revealed the fact that the iron had 
been introduced by careless manipulation in the manu- 
facturing process. Some galvanizers, unfortunately, have 
applied the zinc coating only to present an appearance, 
not to protect the baser metal. And some of the nickel 
plating done at the present time is of such poor quality 
that the uninformed may well doubt the merit of that 
process. 

Producers of metals should consider these facts. They 
should, whenever possible, extend an influence over 
their metal until it reaches the ultimate consumer. A 
good reputation is worth preserving. It is too valuable 
an asset to be intrusted to those who may endanger it by 
carelessness and neglect. 
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FULLER’S EARTH: | 





Its Mining and Manufacture 


H. D. Keiser 


Assistant Editor 


ULLER’S EARTH, which was 
first used for “fulling” or remov- 
ing grease from woolen goods 
and from which process it was 
named, is a variety of clay that has the 
property of removing basic colors from 
solution in animal, vegetable, and min- 
eral oils. Petroleum refiners are the 
largest consumers of fuller’s earth. 

At Attapulgus, in Decatur County, 
Ga., the Attapulgus Clay Company, 
owned by the Atlantic Refining Com- 
pany and the Standard Oil Company of 
New Jersey, has been mining fuller’s 
earth since 1920 from a tract of several 
thousand acres. Operations of the At- 
tapulgus company have trebled since 
their inception, and at the current rate 
of production the deposit has an esti- 
mated life of 40 to 50 years. 

The thickness of the deposit varies 
from 2 to 12 ft., averaging about 7 it. 
Overburden ranges in thickness from a 
few to 50 ft. and averages about 35 it. 
Open-cut mining methods are employed. 
Overburden removal, for safety and con- 


fuel oil 
tank 









iA aboratory 





General view of the plant of the Attapulgus Clay Company 


venience of operations, is kept at least 
six months in advance of actual mining 
of the deposit. In the removal of over- 
burden, a layer, 1 to 3 ft. thick, is left 
in place to protect the underlying clay 
from deterioration that results if the 
clay be permitted to weather. 

When a pit is opened, a cut is made 
through the overburden with small dip- 
per- or drag-type steam shovels. Re- 
moval of the overburden is then con- 
tinued with 75- to 90-ton standard-gage 
steam shovels of the railroad type, 
equipped with 24- to 34-yd. dippers. 
Marion, Bucyrus, and Osgood steam 
shovels are used. Overburden is loaded 
by the steam shovels into 12-cu.yd. 
standard-gage cars, which are moved to 
a dump by 60-ton steam locomotives. 
The dump is usually situated not more 
than a mile from the pit, and is formed 
by first constructing a temporary trestle 
about 40 ft. high, from which the cars 


of overburden are dumped. When the 
overburden material reaches the top of 
the trestle, the dumping track is moved 
laterally on the material, a fan-like shape 
being given to the dump as it is built up. 

In mining the clay deposit, the pro- 
tective layer of overburden is first re- 
moved, and the bank dynamited. This 
use of explosives makes the clay easy 
to handle and imparts to it an initial 
fracture that is desirable in subsequent 
treatment operations. In dynamiting, 
the practice is to drill a series of holes, 
3 in, in diameter and 8 ft. apart, imme- 
diately ahead of steam-shovel operations. 
The amount of dynamite used varies 
with the thickness and hardness of the 
clay, the average charge being about 
14 lb. per hole. 

The clay is loaded into 5-cu.yd. side- 
dump cars by means of Thew and 
Marion steam shovels, equipped with 
$- to 14-yd. dippers and caterpillar 


General plan and elevation of the fuller’s earth plant at Attapulgus, Ga. 
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treads. Steam shovels of this small 
size are employed because of the shallow 
depth of the clay, and because a clean 
cut at the bottom of the deposit can be 
made with them. The comparative 
hardness of a sandstone that usually 
underlies the clay permits nearly all of 
the clay to be scraped up by the dippers 
of the steam shovels, without danger of 
contamination. Trains of 15 to 25 cars 
are hauled from the pit by small steam 
locomotives over a 36-in. gage line to 
the wet clay shed, where the clay, rang- 
ing in size from a fraction of an inch 
to 10 in., is dumped onto a drying floor. 
The locomotives weigh 21 to 30 tons and 
are of Porter, Baldwin, and Davenport 
manufacture. 

The wet clay shed has a capacity of 
3,000 tons. It is 250 ft. long by 50 ft. 
wide, has lattice sides, and a storage 
depth of 15 ft. below the track level. 
After the clay has been air-dried for two 
or three days, }-yd. orange-peel buckets, 
operated from two traveling electric 
cranes, load it into two distributors, as 
shown in one of the accompanying illus- 
trations. The following motors are em- 
ployed for each bucket-crane operation : 
Dead line, 5 hp.; closing line, 15 hp.; 
carriage, 5 hp.; crane, 22 hp. 

The distributors are portable. Each 
is equipped with a hopper bottom and a 
steel-plate apron conveyor, operated by 
an individual 10-hp. motor. The clay 
is fed at a uniform rate by the dis- 
tributors onto a 24-in. inclined belt 
conveyor that discharges in equal por- 
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tions into two or more roller crushers, 


operated by individual 20-hp. motors. 
These crushers, which are the company’s 
own design, reduce the clay to a maxi- 
mum size of 2 in. 

From the primary roller crushers, the 
clay passes to bucket elevators that dis- 
charge it equally among five secondary 
crushers, operated by individual 10- to 
15-hp. motors. These crushers, which 
reduce the clay to a maximum size of 
1 in., are manufactured by Bauer 
Brothers Company, and are equipped 
with specially designed manganese-steel 
disks that, despite their relatively high 
first cost, have proved to be economical. 

A kiln-type oil-fired rotary drier, 50 
to 60 ft. long and 6 to 7 ft. in diameter, 
and operated by an individual 20- to 
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30-hp. motor, follows each set of 
crushers. These driers are housed in 


an adjoining drier building. The clay, 
in passing through a drier, is lifted 
by longitudinal interior channel irons 
and dropped through the hot gases 
present. In the twenty minutes required 
for the clay to pass through a drier, 
its volatile content, including moisture, 
is reduced from 40 to 50 per cent to a 
maximum of 20 per cent. Chain drag 
conveyors of the bucket type move the 
product of the driers to three hot rock 
cooling tanks. These tanks are sta- 
tionary, steel, vertical cylinders; two of 
them are 28 ft. in diameter and 234 it. 
high, the other being 19 ft. in diameter 
and 47 ft. high. The tanks are well 
ventilated to carry off suspended dust, 





The bulk storage building and one side of the car-loading platform. 
To the right is the mill building. 
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The wet clay shed, where the fuller’s 


heat, and moisture. By means of chain 
bucket elevators, the clay is first dis- 
charged into the top of the two tanks 
of larger diameter. Through a series of 
feed-regulating gate valves in the bot- 
tom of these tanks, it passes onto a 24-in. 
conveyor belt, discharging into a chain 


Loading a distributor 
in the wet clay shed 


bucket elevator, which in turn discharges 
into the top of the third tank, 47 ft. high. 
This tank is equipped with a hopper 
bottom and a mechanical Draver feeder, 
through which a uniform quantity of 
clay is fed to a 4-in.-mesh electrically 
vibrated Hum-mer screen. The over- 
size, after being reduced insa high-speed 
Allis-Chalmers roller mill, joins the 
undersize, and passes directly to an 
18-in. belt conveyor, equipped with a 
magnetic head pulley that removes all 
tramp iron. The clay is then taken to 
the top of the mill building by a bucket 
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earth is air-dried prior to being milled 


elevator of the belt type, and passes 
in two equal streams on each side of 
a fire wall that is built on the center 
line of the building. Operations on each 
side of the wall are identical but dis- 
tinctly separate from each other. The 
initial separation in the mill building is 
made by a Hum-mer screen of the same 
type employed under the hot rock cool- 
ing tank. Reduction is effected in roller 
mills that consist of duplicate sets of 
corrugated rolls, varying in size from 
9x30 in. to 10x42 in., and operated by 
individual 15- to 25-hp. motors, From 
each set of rolls the material is con- 
ducted to a silk-dressed gyrating sifter, 
operated by a 5-hp. motor. The over- 
size or tailing from each sifter passes 
directly to another set of rolls for further 
reduction and screening. This operation, 
as shown in the accompanying diagram- 
matic flow sheet, continues until the 





A section of the fuller’s earth deposit, with overburden removed 





material has been reduced to the re- 
quired mesh. 

Milling practice is, in general, similar 
to that employed in milling wheat. The 
object of gradual reduction is to limit 
as much as possible the percentage of 
fine grades, the principal market demand 
being for the coarser or granular grades. 
Hand-made silk of Swiss manufacture 
is used in the gyrating sifters. It is 
exceptionally uniform in quality, dur- 
able, and can be repaired readily. 

After being screened, the clay passes 
to a series of bins, in which the various 
individual sizes of clay are stored. The 
grade of clay most in demand is trans- 
ported by belt conveyor to an adjoining 
bulk storage building, where it is dis- 





A roller mill installation 
in the mill building 


charged from the conveyor into bins of 
75 tons’ capacity. Sixteen bins in this 
building afford a total storage capacity 
of 1,200 tons. The other grades are 
stored in a series of bins situated in 
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the mill building, each bin having a 
capacity of 75 tons. All bins are 
equipped with hopper bottoms. Ship- 
ments are made in bags and in bulk. 

In preparing bag shipments, clay is 
discharged from the bin hopper into a 
Richardson automatic scale that weighs 
out the amount of clay necessary to fill 
one bag—usually 135 lb. The burlap 
bag, into which the scale discharges, 
is made of the highest quality burlap, 
each bag weighing 2 to 24 lb. After 
the bags are filled, they are sewed shut, 
tagged, and transported by hand truck to 
the shipping platform. Grain-type 
freight cars are used for both bag and 
bulk shipments. In making bag ship- 
ments, 25 to 35 tons is loaded per car, 
the bags being placed with the long 
dimension horizontal. Bags are the 
property of the producer, and are 
credited on the consumer’s account when 
they are returned in good condition. 

In making bulk shipments, the clay 
discharges from the bulk storage bins 
into a large Richardson automatic scale 
that weighs out 300 Ib. at a time, and 
is capable of operating at the rate of 
four weighings per minute. From the 
hopper of the scale, the clay passes to 
a Stephens-Adamson portable belt con- 
veyor of the Unicon type. This con- 
veyor, which is an 18-in, by 20-ft. unit, 
is driven by a 2-hp. 1,200-r.p.m. motor. 
Construction of the conveyor includes a 
self-locking hoisting mechanism and ball 
or roller bearings throughout. The clay 
is discharged by the conveyor onto a 
portable loader which is placed inside 
the car to be loaded. This loader, made 
by the Ottumwa Box Car Loader Com- 
pany, is known as a fuller’s earth type. 
It is operated by a 3-hp. motor, and is 
equipped with a high-speed 18-in. belt. 
The clay is distributed evenly in the car 
by the loader, which may be moved 
readily and adjusted vertically over a 
wide range. 

In selecting railroad box cars for bulk 
loading, care is taken to obtain cars that 
are in sound condition. .The sides and 
floor of each car are covered with heavy 
paper, and false doors are installed in- 
side the doors of the car. Bulk loading 


is an innovation in the industry, having 
been in use but little more than a year. 
It is rapidly growing in favor among 
both producers and consumers, most of 
the advantages involved accruing to the 
latter. The principal advantages are: 
No labor costs for handling and empty- 
ing bags; charges made for bags that 
accumulate are avoided, as well as the 
costs involved in preparing bags for 
return shipment; the freight expense of 
shipping bags back and forth is saved. 
Bulk shipments must of necessity be re- 
stricted to all-rail transport. 

The milling, crushing, and drying de- 
partments of the Attapulgus plant oper- 
ate 24 hours a day, and the bagging and 
shipping department 10 hours. More 
than 400 men are employed at the plant. 

A complete system of water mains, 
with connections to numerous double- 
discharge hydrants, is available for fire- 
fighting purposes. High-pressure steam 
and electric pumps are employed. Many 
portable chemical extinguishers and 
water barrels have been installed 
throughout the plant and on the floors 
of all buildings. Inspection of all fire- 
fighting equipment is made at frequent 
intervals, and a well-organized fire de- 
partment is maintained. 

Electric power, generated on the prop- 


Part of the Attapulgus Clay Company’s fuller’s earth mine. The two steam shovels on the upper bench are excavating 
The lower steam shovel is loading fuller’s earth. 


erty by a Diesel engine and steam 
turbines, is used. Installation of addi- 
tional Diesel engine units is planned to 
replace the steam-turbine plant, which 
is to be retained for emergency use. 
Total capacity of the power plant will 
then be more than 1,500 hp. Uninter- 
rupted power supply is of prime im- 
portance, inasmuch as many of the opera-~ 
tions at the plant are continuous. 

Much interest on the part of both the 
employees and the company is taken 
in welfare and safety activities. All 
machinery is guarded to conform with 
rules and regulations of the National 
Safety Council. Safety work is super- 
vised by a safety committee, and daily 
inspection of safety equipment is made 
by a safety inspector. A high standard 
is maintained in the living conditions 
of both white and negro employees. All 
houses on the property are equipped 
with electric lights and have running 
water service. 

Acknowledgment is gratefully made 
to the officials of the Attapulgus Clay 
Company for permission to publish the 
foregoing account, and particularly to 
C. M. Shaeffer, vice-president in charge 
of operations, who furnished informa- 
tion presented, as well as drawings and 
photographs. 
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One of the new 29-ton steam locomotives of special design used in 
transporting clay from the mine to the wet clay shed 
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Metallurgical Efficiency 


of a Classifier 


LASSIFIER efficiency is com- 

monly determined by calcula- 

tion from screen analyses of 

classifier products, as explained 
in the textbooks. A recent paper by 
Luyken and Bierbrauer (Tech. Pub. 
214, A.I.M.E.) states that the absolute 
efficiency of a classifier can be com- 
puted from the percentages of oversize 
in feed, sand, and overflow. More re- 
cently, A. W. Fahrenwald has. put for- 
ward an experimental method which 
promises much on certain classes of 
ores, but it is not clear that his method 
is workable on ores containing a mag- 
netic constituent. 

In these days of selective flotation, 
where fine-grinding mills are operated 
in circuit with classifiers which are 
usually of the Dorr type, adequate lib- 
eration of the sulphide portion of an 
ore from the gangue may occur at some 
specified size which is considerably 
larger than the size necessary to liberate 
the associated sulphides. Under such 
conditions, screen sizing tests and eff- 
ciencies calculated therefrom on dif- 
ferent ores must be made with caution 
when screen sizing tests alone are 
available. 

The chief matter of interest is obvi- 
ously the most profitable degree ot 
liberation of valuable minerals, and the 
securing of such results may rest in a 
large degree upon the choice of classifier. 
To clarify the foregoing statements, cer- 
tain data are submitted, obtained dur- 
ing the first year of operation (1924) 
of the Anyox mill of the Granby com- 
pany. The ore was a low-grade copper 
ore in which the copper occurred as 
chalcopyrite associated with pyrite and 
pyrrhotite in an altered gangue. Gold 
and silver content was very low. It 
was early realized that the sulphide 
minerals were intimately associated and 
that effective liberation of the chal- 
copyrite from its associated sulphides 
was necessary. 

The mill as constructed contained two 
types of classifiers, one a Dorr and the 
other of the Esperanza type. Both 
were of practically the same settling 
area and each was operated in closed 
circuit with mills handling the same ton- 
nage of ore. 

The classifier products and feed were 
sampled for several days, so the samples 
were reliable averages. The first pro- 
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cedure was to size each product by 
screening, with the results given in 
Table I. Subsequent detailed results 
are given for the overflow products 
only, out of respect to the reader, al- 
though the classifier feeds and sands 
were investigated. 

From appearances, it might be con- 
cluded that the Dorr classifier gave a 
slightly better liberation of mineral in 
the overflow. This could be attributable 
to the small difference in the ore treated. 
However, the following tests were made 
on each screen size of the classifier over- 
fiows: First a magnetic portion was 
separated carefully by a small electro- 
magnet from each screen size, including 
the minus-200-mesh fines. The amount 
of material lifted by the magnet depends 
partly upon the strength of the field, 
and slightly different results would be 
obtained with a different magnet. Then 
by use of methylene iodide (specific 
gravity 3.2), the non-magnetic portion 
of each mesh was separated into sink 
and float portions, but this separation 
was omitted on the minus-200-mesh 
fines. Every portion separated was 
weighed and assayed, with the results 
given in Table II. 

The separation into portions is not to 
be taken as absolutely sharp. That is, 
some pyrrhotite as very small included 
particles is present in the non-magnetic 
portions and, as noted, a considerable 
amount of gangue accompanies the mag- 
netic portion. The calculations are in- 
dicative only of the way in which the 
constituents are present at various mesh 
sizes. 

A few facts stand out quite sharply: 
Gangue and sulphides are fairly inti- 
mately associated, but the sulphides are 
more intimate in their association. Very 
efficient classification must be secured 
in order to eliminate excessive grinding 
of gangue, yet liberation of the maxi- 
mum amount of sulphides attached to 
the gangue must be obtained to make a 
satisfactory concentrate and tailing. The 
gangue is being pulverized selectively in 
both cases, but more so with the 
Esperanza type of machine. It will be 
noted that the copper-pyrrhotite associa- 
ticn is broken up only at sizes finer 


than minus-200 mesh. Fortunately, the 
magnetic particles are mechanically floc- 
culated, and so are kept in the grinding 
circuit longer. Tailing losses may be 
expected to show up in the coarser sizes 
because of the intimate chalcopyrite at- 
tachment and because pyrrhotite is quite 
easily depressed in the flotation and car- 
ries copper with it. One interesting 
feature is that the gangue not lifted by 
the magnet is reasonably free of copper 
at 65 mesh. This again points to the 
advisability of larger classifier capacity 
and makes it necessary, in securing 
higher efficiency, to eliminate gangue as 
rapidly as possible from the circuit once 
the gangue is free of copper. It was 
also interesting to find, both in the 
preliminary laboratory tests and in the 
mill, that the pyrrhotite-chalcopyrite 
magnetic material accumulated in a cir- 
culating load of middling. This fact in- 
dicated that regrinding of middling 
would probably be advisable unless ade- 
quate liberation could in some way 
be obtained in the grinding-classifier . 
circuits. 

Microscopic examination of each of 
the products separated as described was 
made. The chalcopyrite-pyrite associa- 
tion appeared broken at or just below 
150 mesh. This was practically con- 
firmed by other work. Also, if the con- 
centrate does not run higher than 10 
per cent copper, no pyrite is being dis- 
carded in the tailing. 

_ The geologists stated that ore deposi- 

tion was in two stages, in one of which, 
pyrite, accompanied by chalcopyrite. 
was deposited, and in the other, chal- 
copyrite accompanied by pyrrhotite. 
This may account for the associations 
of sulphides and for the procedures 
necessary to secure good results. 

The data appear to show that the 
Dorr classifier gave a little better libera- 
tion of minerals than that of the 
Esperanza type, but the chief conclusion 
arrived at was that the classifier capacity 
was quite inadequate. A larger classifier 
would permit of a denser overflow and 
thereby tend perhaps to increase the 
hindered settling effect which is desir 
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Table I 


Esperanza Classifier Overflow 
Original Screen Analyses— 




















Cumulative Per Cent Cumulative Per Cent Cumulative Per Cent Cumulative Per Cent Cumulative 
. Per Cent per Cent —————-Assays, per Ct —~ Wt. Cu. er Cent Wt. Fe er Cent Wt.s per Cent Wt. “Insol.’’ per Cent 
Mesh Weight Weight Cu Fe 8 “Insol.”” This Mesh yt. Cu This Mesh t.Fe ThisMesh Wt.S ThisMesh Wt. “Insol.” 
+2 ae So yeu. 4 ~ ae AA 0.88 0.88 2.15 2.15 0.94 0.94 4.62 4.62 
+ 65 4.60 8.41 0.62 9.3 2.8 69.1 1.73 2.61 2.87 5.02 1.38 2:32 5.36 9.98 
+100 10.32 18.73 0.97 10.3 4.4 67.4 6.07 8.68 7.14 12.16 4.85 7.17 11.73 21.71 
+150 12.84 31.57 1.62 18.6 10.7 56.8 12.62 21.30 16.04 28.20 14.67 21.84 12.30 34.01 
+200 7.46 39.03 2.02 19.1 EES ae 9.14 30.44 $. 52 37.77 9.16 31.00 6.98 40.99 
—200 60.97 100.00 1.88 %.2 10.6 57.4 69.56 100.00 62.23 100.00 69.00 100.00 59.01 100.00 
Original Assays: Cu 1.65; Fe 14.9; S 9.4; ‘‘Insol.’’ 59.3 
Dorr Classifier Overflow 
Original Screen Analyses— 
ae :- 2 ee SP. Ge ee 0.66 0.66 1.64 1.64 0.77 0.77 4.40 4.40 
+ 65 4.79 8.18 0.56 8.9 2.5 68.4 1.57 2.23 2.67 4.31 1.51 2.28 5.97 10.37 
+100 10.60 18.78 1.11 13.1 6.6 63.1 6.89 9.12 8.71 13.02 8.83 1.01 12.19 22.56 
+150 11.56 30.34 1.61 16.4 9.5 59.2 10.90 20.02 11.89 24.91 12.39 23.50 12.47 35.03 
+ 200 7.39 37.73 2.04 21.2 $2.1 50.8 8.83 28.85 9.83 34.74 11.28 34.78 6.84 41.87 
—200 62.27 100.00 1.95 16.7 8.3 5t.2 71.15 100.00 65.26 100.00 65.23 100.00 58.13 100.00 
Original Assays: Cu 1.71; Fe 15.9; S 7.9; ‘‘Insol.”’ 54.9. 
Esperanza Classifier Dorr Classifier 
— Sand —Feed——_———-——.. Sand Feed-_—-_- 
Cumulative Cumulative 
Per Cent per Cent Per Cent per Cent Per Cent Cumulative Per Cent Cumulative 
Mesh Weight Weight Weight Weight Weight Weight Weight Weight 
+ 35 11.23 11.23 6.90 6.90 12.38 12.38 ° 10.68 10.68 
+ 48 13.23 24.46 von 14.41 12.76 25.14 9.83 20.51 
+ 65 14.84 39.30 10.03 24.44° 16.68 41.82 12.45 32.96 
+100 23.76 63.06 17.48 41.92 25.35 67.17 19.80 52.76 
+150 19.74 82.80 12. S 53.99 14.27 81.44 11.94 64.90 
+ 200 5.05 87.85 7.4 61.46 5.22 87.16 6.73 71.43 
—200 12.15 100.00 38. 34 100.00 12.84 100.00 28.57 100.00 
Over 50 per cent of the classifier sand was lifted by the electromagnet. 
Table II 
Esperanza Type Classifier Overflow 
Per Cent Weight Per Cent Weight Cumulative Cumulative 
—Per Cent Weight on This Mesh—. Cumulative Weight, per Cent Total This Mesh of This Mesh of Weight per Cent Weight per Cent 
Magnetic Non-Magnetic Magnetic Non-Magnetic Float in Sink in Total Float in Total Sink in 
Mesh Material Material Material Material Non-Magnetic Non-Magnetic Non-Magnetic Non-Magnetic 
+ 35 32.1 67.9 0.30 0.63 
+ 48 22.8 77.2 0.96 2.85 } 98.54 1.46 2.81 6.08 
+ 65 19.9 80.1 1.88 6.53 97.33 2.67 6.39 0.14 
+100 17.5 82.5 3.69 15.04 93.11 6.89 14.31 0.73 
+150 30.4 69.6 7.59 23.98 83.23 16.77 21.75 2.23 
+200 24.7 75.3 9.43 29.60 79.78 20.22 26.23 3.37 
—200 tF.2 86.8 17.48 See i eeu ny ©), eee OWE. oe saree y 
-—-Assays on Non-Magnetice————_ - Assays on Non-Magnetic———. Assays on Non-Magnetie Material 
- Assays on Non-Magnetice——. Float Material Sink Material —Float and Sink Average _ 
Mesh u Fe “Insol.”’ Cu Fe Ss “Tnsol.”’ Cu Fe s “Tnsol.”’ Cu Fe s ‘“Insol. 
+ 48 0.58 12.4 3.4 63.4 0.21 OY 0.9 75.4 8.26 26.3 26.7 31.1 0. 33 6.0 3 74.8 
“ + 65 0.92 18.2 6.5 57.0 0.25 6.4 1.1 73.6 11.20 31.2 31.0 19.0 0.54 7.1 1.9 72.1 
+100 1.15 21.8 8.2 48.8 0.21 5.8 1.0 75.7 10.68 36.7 38.8 11.2 0.93 7.9 3.6 71.3 
+150 1.31 36.1 17.0 36.5 0.25 4.9 0.8 78.0 9.28 40.8 43.6 4.8 1.76 10.9 8.0 65.7 
+200 1.24 41.6 17.4 28.4 0.20 4.6 1.1 79.0 10.44 39.5 42.4 6.6 2.27 11.7 9.5 64.4 
—200 0.59 43.4 19.6 28.8 Sees rot <a eke rid ae 2.08 10.9 5.6 57.4 
Per Cent Cu Per Cent Cu Per Cent Cu Cumulative Cumulative Cumulative Cumulative per Cent 
This Mesh in This Mesh in This Mesh in per Cent Cu in er Cent Cu in per Cent Cu in Cu in Non-Magnetic 
Mesh Magnetic Material Float Material Sink Material Magnetic Material oat Material Sink Material Material 
+ 48 45.4 34.4 20.2 0. .30 0.28 0.58 
+ 65 29.7 st3 38.8 0.91 0.84 0.96 1.80 
+100 20.8 16.6 62.6 2.17 1.85 4.76 6.61 
+150 24.4 8.9 66.7 5.24 2.97 13.19 16.16 
+200 15.2 5-5 78.9 6.63 3.51 20.40 23.91 
—200 4.1 95, 9 ____ 9.48 Sate ee ies 90.52 
Rake Type Classifier Overflow 
' Per Cent Weight Per Cent Weight Cumulative Cumulative 
Per Cent Weight on This Mesh— Cumulative Weight, per Cent Total This Mesh of This Mesh of Weight per Cent Weight per Cent 
Magnetic - Non-Magnetic Magnetic Non-Magnetic Float in Sink in Total Float in Total Sink in 
Mesh Material Material Material Material Non-Magnetic Non-Magnetic Non-Magnetic Non-Magnetic 
+ 35 31.7 68.3 0.25 0.53 
+ 48 23.3 76.7 0.86 2.53 } 99.11 0.89 2.51 6. 
+ 65 18.7 81.3 1.76 6.42 97.28 a.7a 6.29 0.13 
+100 16.9 83.1 aoe 15.23 88.64 11.36 14.10 1.13 
+150 21.9 78.1 6.08 24.26 83.93 16.07 21.68 2.58 
+200 24.9 75.1 7.92 26.81 77.92 22.08 26.00 3.81 
—200 14.1 85.9 16.70 Meee Rigas ey ee abe Sad | a eeaea te 0” ph och eee 
-——Assays on Non-Magnetic-—. ~——Assays on Non-Magnetic———.. Assays on Non-Magnetic Material 
-——-Assays on Non-Magnetie——_. Float Material Sink Material —Float and Sink Average 
Mesh Cu Fe “Insol.” Cu Fe Ss “Insol.”’ Cu Fe Ss “Insol.” Cu Fe s ““Insol.” 
+ 48 0.48 11.6 2.9 65.9 0.21 6.2 =) 73.4 8.52 31.1 30.3 30.0 0.28 6.4 1.4 73.0 
+ 65 0.91 17.1 oa 58.2 0.22 6.3 0.8 73.0 9.67 32.7 36.4 15.6 0.48 7.0 1.8 71.4 
+100 1.20 31.0 13.2 40.6 0.18 5.9 0.6 75.0 8.16 37.8 41.0 10.8 1.09 9.5 a ee, 
+150 1.27 37.5 16.8 33.8 0.18 5.0 0.7 77.7 9.68 39.0 43.1 6.5 1.71 10.5 7.5 66.3 
+200 1.21 47.6 18.7 20.5 0.17 4.9 0.7 77.5 9.92 39.4 42.5 6.0 2.32 12.5 9.9 61.7 
—200 0.53 44.1 20.8 28.0 cae Ee ia akes Sse angi hd és 2.18 12.2 6. 55.0 
Per Cent Cu Per Cent Cu Per Cent Cu Cumulative Cumulative Cumulative Cumulative per Cent 
This Mesh in This Mesh in This Mesh in per Cent Cu in er Cent Cu in per Cent Cu in Cu in Non-Magnetic 
Mesh Magnetic Material Float Material Sink Material Magnetic Material loat Material Sink Material Material 
+ 48 36.7 46.4 16.9 0.24 0.31 0.11 0.42 
+ 65 30.4 31.3 38.3 0.72 0.80 0.71 1.51 
+100 18.3 12.0 69.7 1.98 1.63 5.51 7.14 
+150 17.2 7.3 a 3.85 2.43 13.74 16.17 
+200 14.7 4.9 80.4 5.15 2.86 20.84 23.70 
—200 3.8 96.2 7.85 ett a on 92.15 
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able on this ore. Larger classifiers were 
installed subsequently and with bene- 
ficial results. 

Determination of the efficiency of the 
arrangement is difficult. Reference to 
screen sizing and efficiencies calculated 
therefrom gives information, but it is 
not conclusive. I assumed for mill pur- 
poses that minus-150-mesh non-magnetic 


copper was all liberated and that the 
percentage of such copper of the total 
copper in the overflow represented the 
“efficiency” of the grinding-classifier 
system. This is not right, however, 
when one considers that much gangue 
may be, and here actually was, need- 
lessly and wastefully ground finer than 
necessary to secure adequate liberation 





of the chalcopyrite. Perhaps an economic 
index number would be useful: that is, 
per cent liberation of economic mineral 
divided by cost of fine grinding and 
classification per ton, or- divided by cost 
of copper per pound. 

Further discussion of the problem 
of efficiencies of classifier-grinding ar- 
rangements should be helpful. 





Shrinkage Stoping in Idaho 


ARMONY MINE, at Baker, 

Idaho, produces about 150 tons a 
day of ore assaying 4 per cent copper 
and carrying traces of gold and silver. 
The orebody is reached by several adits, 
one of which is used as the main haul- 
age tunnel. The ore is then transported 
to the mill by a cable tramway 4 mile 
long, and the concentrate then hauled 8 
miles by truck to the railroad for ship- 
ment to a Utah smelter. 

At the Harmony the ore occurs in 
shear zones in thick beds of highly 
siliceous shale. The strike of the ore- 
bodies is N. 40 deg. W. and the dip, 
60 to 65 deg. S.E. Orebodies of major 
size average 5 ft. thick and 80 ft. long, 
and are mined by shrinkage stoping. 
The main haulage tunnel, 800 ft. below 
the outcrop, is 2,000 ft. long, 6x8 ft. 
in the clear. 

All drifts and crosscuts are driven 
with medium-weight Leyner-type drift- 
ers using 14-in. hollow round steel with 
lug shank and standard double taper 
cross bit. Three changes of steel are 
used for drilling drift rounds, the gages 
being 23 in., 24, and 23 in. Tunnel work 
and drifting are done by contract. 
Rounds are usually drilled 54 ft. deep 
and contain from 17 to 22 holes. An 
average of 4 ft. is usually broken— 
though sometimes the average is 5 ft. 
Fifty pounds of 40 per cent gelatin dyna- 
mite is used for blasting each drift 





Brief abstract of U. S. Bureau of Mines 
Information Circular No. 6240, describing 
mining practice at the Harmony Mine, 
Baker, Idaho. 


R. Duncan Gardner 


round; higher strength has not proved 
so satisfactory. 

Raises are of two size—5xl12 ft. to 
contain a double chute, and 5x7 ft. for 
a single chute or manway. Stopes are 
developed for mining by installing 
double chutes on 40-ft. centers, and man- 
ways at 120-ft. intervals. Drilling in all 
stopes and raises is done with auto- 
matically rotated wet stopers. Formerly, 
14-in. hollow round steel with a stand- 
ard lug was used, but this was too 
heavy, so l-in. quarter octagon is now 
used, with better efficiency. Grizzlies are 
made of 60-lb. rails, set 18 in. apart. 
For bulldozing, a light jackhammer and 
%-in. hollow hexagon steel are used. 

A 10-ton storage-battery locomotive 
handles all ore through the main haulage 
tunnel, 2,000 ft. long, pulling a train of 
8 to 10 side-dump cars of 24 tons’ 
capacity per trip. Hoisting through the 
winze below the 800 level is done with 
an electric hoist having a rope pull of 
3 tons and a speed of 200 f.p.m. at 
capacity loading. It is operated by a 
440-volt, 50-hp. a.c. motor equipped with 
a variable switch control starter. 

The general wage level underground 
is $6 per day. Contract rates vary from 
$5 to $8 per foot for drifts, $2.50 to $5 
for raises, and $12 to $15 per foot for 
winzes, the company furnishing ma- 
chines, tools, steel, and explosives. Cost 
per unit of work done is about the same 


by contract or wage system, but speed 
is about 25 per cent greater by contract. 
Contract prices in stopes are based upon 
tons of ore broken, resulting in con- 
tractor breaking into walls to get more 
tonnage, diluting the ore, and thus off- 
setting saving in cost. A scale is being 
worked out based upon the maximum 
width to be broken, the contractor being 
paid for the advance along the vein at 
this width, with a higher price allowed 
if the vein widens appreciably. 

Underground costs, in cents per ton, 
follow: 


Costs at Harmony Mine 


f=} 1 

_ Qa 

a ne 

PED te 3 

& he DS o & = 
2 iLP5 2 263 
we na*a6& gg 6" a4 
Deve@wpeant.. 32.39 3 2 5 8 5 © 
Mumg........ 6 Ba’ 8 Wim ww 
Transportation. 15 .. é 3 54 21 
General....... 1 « + 
TO... wes 128 39 30 22 23 36 36 314 


Tons mined: 19,000 in five months, 
unit costs being summarized as follows: 


Labor Man-Hours per Ton 
Breaking (drilling and blasting) .. 1.19 
MEME aie g i bas ao nso Wow sek 0.06 

I cits ae Poss. 0 aioe cea ater 0.04 

RE eer err es 0.26 

RII och bn ines cee caaka os 0.15 

Total labor underground..... 1.70 
Average tons per man-shift..... 4.72 
Labor, percentage of total cost... 53.20 

Power and Supplies 
Explosives (Ib. per ton)........ 2.05 
Total power (kw.-hr. per ton)... 10.10 
Other supplies as per cent of total 

supplies and power........... 24.50 
Supplies and power, per cent of 
ee er rr re 46.80 
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Improved Laboratory Elutriator 


And Its Application To Ores 


T INTERVALS throughout the 
last three or four years the 
Mississippi Valley Experiment 
Station of the U. S. Bureau 

of Mines, in co-operation with the 
Missouri School of Mines and Metal- 
lurgy, at Rolla, Mo., has given some 
attention to the elutriation of flotation 
products that were too fine for separ- 
ation by means of the customary screens. 
Observations by the Southeast Missouri 
lead operators that the part of the 
flotation tailing passing a 325-mesh 
screen had the highest lead tenor added 
incentive to this investigation of sizes 
finer than 325 and 400 mesh. 

Although the first test was made in a 
crude fashion, it justified the effort. 
The entire tailing was used; that is, the 
screenable sizes were retained in the 
charge. No deflocculator was employed 
to disperse the slime. Twelve overflow 
fractions and a residue were made. The 
first two fractions (Nos. 1 and 2 in 
Table I) contained the finest part of 


Table I—Elutriation of a Flotation Tailing 
From a Lead Ore 


, Assay, per Cent 
Fraction Weight, per Cent Lead 
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the tailing and had the highest lead 
content, whereas the coarser material 
was lean. Chemical determinations 
revealed that about one-half of the lead 
in each fraction was oxidized, but this 
did not becloud the fact that the richest 
part of the tailing was of a size far 
below the finest sieve. The rate of the 
rising currents was not measured, but 
screen tests of the fractions indicated 
the grain size. For instance, fraction 
No. 8 had only 5 per cent of its weight 
on 325 mesh; hence the first fractions, 
Nos. 1 and 2, must have been of very 
fine size. 

This work was done in October, 1927. 





This article is published by permission of 
the director, U. S. Bureau of Mines. 


J. Bruce Clemmer 


Junior Metallurgist, 
U. S. Bureau of Mines, Rolla, Mo. 


The date is recorded as evidence that 
elutriation is not a fancy of the moment. 

The next test was carried out with a 
little more precision but without a good 
elutriator. Samples of both a feed and 
a tailing were sized hydraulically. The 
feed was taken off in six fractions, and, 


Table I]—Elutriation of Flotation 
Feed and Tailing 


© . 
5 Assay, per Cent && 
a 2 Lead ESs 
& Se 3 = 5 £0 
° = tS wu 
= oe 3 ae & 
& Be m  & ae 
Heavy residue (6) 24.4 1.99 0.09 95 
- 4.5 1.28 0.04 97 
4 14.0 1.02 0.03 97 
aes aa 1.29 0.09 93 
oa 6.9 1.52 0.07 95 
1 40.1 2.14 0.16 93 
2 ne 100.0 1.78 0.10 94 


to obtain the same weight-analysis of 
the tailing, several dozen fractions of 
it were made. After being weighed, 
these were grouped to yield the same 
weight-analysis as the feed. The re- 
sults are shown in Table II. 


and 


Will H. Coghill 


Supervising Engineer, 
Ore Dressing Section, 
U. S. Bureau of Mines 


As was expected the first tailing over- 
flow, fraction No. 1, had the highest 
lead content; likewise, the correspond- 
ing part of the feed was the highest. 
Here is a reminder that although in- 
efficiency will probably be proved 
ultimately, one must not jump to the 
conclusion that flotation of the finest 
size is inefficient. Inasmuch as both 
the feed and the tailing were richest 
in the finest size, the extraction per- 
centage shown in the last column is 
about the same as for the others. 
Parenthetically, it must be said that no 
rigid method for determining extraction 
by increments was available; it had to 
be obtained by difference of assays of 
feed and tailing. 

In the next test the attention was 
turned from galena to blende. Although 
it lacked some of the most recent refine- 





Fig. 1—General arrangement of two elutriators in the laboratory 
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ments, the elutriator to be shown later 
was used. The material was screened 
at 400 mesh and only the minus-400- 
mesh portion was elutriated. Gum 
arabic was used to secure complete dis- 
persion of the fine particles. The re- 
sults of the test appear in Table III.’ 

Attention is directed to the minus-5- 
micron size, where the extraction 
dropped to 62 per cent. This size is 
about seven times finer than 400 mesh. 
Although these notes indicate that flota- 
tion is poorest in the finest size, they 
are not intended to offer proof. They 
are recorded only to arouse interest in 
the use of the elutriator to size products 
finer than the finest screen. The appli- 
cation cited is to flotation products, but 
the field of usefulness is more extensive, 
as, for instance, in the examination of 
clays for the ceramic industry. 

The elutriator now used is similar 
to that developed by Gross and his as- 
sociates at the Intermountain Station 
of the U. S. Bureau of Mines, Salt Lake 
City, Utah. They have described: it 
fully and discussed the fundamental 
principles of elutriation in a recent re- 
port. The elutriator described here 
differs from the one developed by them 
in the manner of controlling the flow 
of hydraulic water. They used a 2-in. 
glass tube for a rotor, and state: “The 
feed water coming from the constant- 
level tank is controlled by a circular 
opening valve, enters the top of the 
rotor tube. . . .” 

The %-in. glass-tube rotor proved too 
small, because the stream falling into 
it entrained air that formed an air lock 
and thus prevented the descent of the 
water to the bottom of the rotor. A 
rotor of 4-in. inside diameter relieved 
the trouble. Also, the speed of the 
rotor was reduced to 20 r.p.m. The 
“circular opening valve” for controlling 
the flow of the water was unsatisfactory. 
At the beginning of an elutriation test, 
while the first overflow is taken, the 
speed of the flow has to be reduced to 





1This study was pursued by Gunther 
Frétscher, research fellow, in the school 
year 1928-1929. Acknowledgment is here 
made of the liberal use of his notes. 


2Gross, John, Zimmerley, S. R., and 
Probert, Alan: “A Method for the Sizing 
of Ore by Elutriation.” U. S. Bureau of 
Mines Report of Investigation No. 2,951. 





Fig. 2—Spigot and cutter for regulat- 
ing flow of water to elutriator 


“drops.” Obviously, no valve is available 
that will allow water to pass it, hour 
by hour, in drops; adsorption or minute 
specks of dirt would choke any small 
orifice. Because of this choking, capil- 
lary tubes also were unsatisfactory. The 





close-up view of the spigot and one 
of the cutters is exhibited in Fig. 2. 
The spigot delivers a calibrated amount 
of water (master stream) from the 
constant-level water reservoir. The 
adaptor (funnel) and a cutter are shown 
in place. When rotating, the cutter 
takes all of the master stream part of 
the time. The remainder of the stream 
goes to waste. 

The series of cutters required is 
shown in Fig. 3. Progressing from 
left to right, in the figure the angle of 
opening or width of cutter is twice that 
of the previous cutter. The sequence 
of the series, expressed in degrees, is 
as follows: 180, 90, 45, 22.5, and 11.25. 
Only a moment is required to replace 
one cutter with another. When the 
whole stream is taken, the cutter repre- 
sents an opening of 360 deg. When 
the size of the master stream remains 
constant, the theoretical flow of water 
to the elutriator, and consequently the 
velocity of rising water in the tube, 
doubles as each cutter is substituted in 
the series. Table IV indicates the flow 
of water for each cutter wherf a stand- 
ard spigot is used. Inasmuch as the 
velocity doubles with the use of each 
cutter, a definite ratio exists between 


Table I1[—Screen Sizing and Elutriation of Feed and Tailing from 
a Mill Treating Zinc Ore 


Weight, per Cent 


Size Feed 
Plus 48 mesh....... 
— 48+ 65 mesh... 
— 65 + 100 mesh....... 
—100 + 150 mesh..... 
—150 + 200 mesh............. ‘ 
—200 + 270 mesh................. 
—270 + 400 mesh (38 microns)... . 
38 to 25 microms............. i 
25 to 15 microns...... 
15 to 10 microns.... 
10 to 5 microns... 
—5 microns...... 
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difficulty experienced in controlling and 
duplicating the rate of flow of water 
when using valves or capillary tubes 
led to the devélopment of a series of 
cutters after the manner of an ore 
sampler. 

Two elutriators, with their tanks con- 
nected and maintained at a constant 
water level. are shown in Fig. 1. <A 





Fig. 


3—Series of cutters. 


Angles of opening are: 


180, 90, 45, 22.5, 


and 11.25 deg. Cutter holder is on the left 
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Approximate 
Assay, per Cent Zine Extraction, 
Tailing Feed Tailing per Cent 

1.5 1.58 0.53 66 
10.3 1.41 0.39 72 
aa.2 2.01 0.39 81 
11.6 2.57 0.52 80 
8.1 7.00 0.63 91 
8.9 10.34 0.54 95 
7.4 11.24 0.49 96 
9.2 16.08 0.75 95 
3.6 9.60 0.71 93 
2 6.68 0.96 86 
Gees 6.92 ate ad 
9.4 6. 36 2.43 62 
100.0 6.14 0.75 88 


“Table IV—Flow of Water With a 
Series of Cutters 


Rising Velocity in 


Angle of Cubic Centi- Elutriator, 
Cutter Opening, meters per Millimeters per 
No. Deg. Second Second 
1 11.25 a8 0.030 
2 as.2 6.2 0.060 
3 45.0 12.4 0.121 
90.0 24.0 0.234 
5 180.0 48.4 0.472 
6 360.0 96.0 0.936 


the sizes of particles in each increment 
produced. 

According to Stokes’s law, the diam- 
eter of particles suspended in a rising 
current of water varies directly as the 
square root of the velocity. When the 
velocity is doubled in successive steps 
in a series, the ratio of the sizes of 
particles suspended varies as the square 
root of the velocity, or as 1.414. This 
is the ratio of openings in the screen 
scale as recommended by Rittinger, and 
is the screen scale commonly employed. 
The advantage of this continuation of 
the standard square-root-of-2 screen 
scale will be appreciated readily. 

The master stream must be calibrated 
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Fig. 4—First overflow; size of average large grain: 
Fig. 5—Second overflow; size of average large grain: 
Fig. 6—Third overflow; size of average large grain: 
Fig. 7—Fourth overflow; size of average large grain: 


closely ; otherwise a continuation of the 
Rittinger screen scale does not result. 
(Parenthetically, the fact should be 
recorded that the spigot employed is 
large enough to avoid choking.) The 
theoretical flow of water necessary to 
keep in Suspension grains of the next 
screen. size below 400 mesh in the 
prolonged séale has been found to be a 
good startiag point. «Actual values must 
be determintd “by S¥éperiment. 

To stanflardize the elutriator, a sam- 
ple of pulverized Ottawa sand, which 
was screen-sized down to 400 mesh, was 
used; » the minus-400-mesh material 
servedeas feed. Six overflow products 
and a residue were made. Table V gives 
the coniplete per-cent-weight analysis 
and the grain size expected. The 
average-large-grain size was determined 
by actual miscroscopic measurement. 
Calibration of the sizes checked fairly 
well with the expected sizes. 

For record, the products were photo- 
graphed at a magnification of 100 
diameters. These are shown in Figs. 
4 to 9, inclusive. The residue appears 
in Fig. 10. Fig. 11 is a photograph 
of a stage micrometer at the same 
magnification. The distance between 
the fine lines represents 10 microns, or 
0.01 mm., whereas the other lines are 
spaced 100 microns, or 0.10 mm., apart. 
The scale is given to help visualize the 
size of the grains. 

A comparison of the foregoing illus- 
trations shows a marked grading up 
in size from the “first overflow” to 
the “residue.” The large variation in 


minus 0.005 


minus 0.007 


minus 0.009 


minus 0.013 








mm. 
mm. 
mm. 
mm. 


Table V—Completé’ Sizing Analysis of 
Ottawa Sand on am Extended Screen - 
Scale, With the Ratio of 
Openings of 1.414 


1 be © 

§ RD 

3S © 32 
= a 5 — on 
3 fe 0 RG 

& one B- OF 
—100 mesh Se ee ee 
—100+ 150mesh —0O. 147 + 0.104 3.5 3.5 
—150+ 200mesh —0. 104+ 0.074 7.6~:HaA 
—200 + 270mesh —0.074 + 0.053 eh 23 
—270 + 400mesh —0.053+ 0.038 16.4 36.6 
Residue —0.038+ 0.027 18.3 54.9 
Sixth overflow —0.027+ 0.019 15.7 70.6 
Fifth overflow —0.019+ 0.013 15.1 85.7 
Fourth overflow —0.013 + 0.009 5.7 91.4 
Third overflow —0.009 + 0.007 2.) - $33 
Second overflow —0.007 + 0.005 ye 
First overflow —0.005 + 0.000 4.5 100.0 

CE iii wedacdwaeds«<ccne 100.0 


large grains are in many cases aggre- 
gates of smaller grains not differentiated 
at the magnification employed. <A 
means of complete dispersion for 
photographic purposes has not been 
developed. 

Grain size as actually determined cor- 
responds closely, according to Stokes’s 
law, to the theoretical size. 

The use of cutters to regulate the 
flow of water makes possible accurate 
sizing of material finer than 400 mesh 
and thus extends the scale. If the 
elutriator Were big enough to admit a 
large initial stream, valve control could 





Fig. 8—Fifth overflow; size of average large grain: minus 0.019 mm. 
Fig. 9—Sixth overflow; size of average large grain: minus 0.027 mm. 
Fig. 10—Residue; grain size ranges from minus 0.638 mm. to plus 0.027 
mm. Fig. 11—Stage micrometer; the finer scale is 10 microns or about 
one-fourth the size of the openings in a 400-mesh sieve 


grain size in the first overflow (Fig. 4) 
is to be expected; the ratio of grain 
size from 0 to about 5 microns is in- 
finity, and the particles appearing as 
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be used, but the necessity of adjustment 
for each cut would be disadvantageous. 

Removal of the water from the first 
overflow fractions has been difficult. 
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If thorough deflocculation is maintained 
in the elutriator, the effluent also will 
be dispersed and difficult to settle. Gum 
arabic seems to be the best deflocculator, 
but no satisfactory means of neutralizing 
it in the effluent has been found. Boiling 
to dryness would not be satisfactory, 
because the gum arabic would con- 
taminate the ore. After much experi- 
menting a centrifugal machine was 
adopted as the best means of settling 
the solids. The centrifuge used has a 
capacity of 200c.c. As soon as this 
amount has overflowed it is placed in 
the centrifuge to be settled while the 
next charge is in preparation. Fortu- 
nately, centrifuging is necessary only 
for the minus-10-micron size. The 
coarser material—that is, all but the 
first two overflows—will settle on 
standing. 

This dissertation would be incomplete 
without giving cognizance to the fact 
that, strictly considered, hydraulic siz- 
ing can be performed only on a one- 
mineral product. In the early part of 
the work, it was thought that the re- 
spective densities of mineral grains finer 
than 400 mesh would not affect the 
settling rate; but positive proof to the 
contrary has been obtained. Only one 
example will be cited, as shown in 
Table III. There the first» size finer 
than 400 mesh has a higher zinc content 
than the one immediately below and 


Efficient Cable Reel With 


that immediately above; the coarsest 
size is always enriched when a screened 
product is sent to a commercial 
classifier preparing table feeds. Proof 
that hydraulic classification of the re- 
spective minerals extends into sizes 
finer than 400 mesh is further justifica- 
tion for the precise classification of 
the finest table feeds. 


CONCLUSIONS 


Operators in some of the lead flotation 
plants have observed that the part of 
the tailing that passed 325 mesh was 
richer than the coarser sizes. The 
segregation of the lead in the slime was 
also shown by analyzing the undersize 
of a 400-mesh screen. 

Inasmuch as closer allocation of the 
losses was desired, and because screens 
finer than 400 mesh were not available, 
elutriation, or sizing by hydraulic 
classification, was used. 

The first elutriation tests were some- 
what crude, but they showed that the 
tailing of highest tenor was of sizes far 
below the aforesaid 400-mesh size. The 
old-style elutriators were unsatisfactory, 
because the valves controlling the flow 
of water supplying the rising current 
could not be calibrated to give a steady 
and unvariable flow of water. To 
segregate the finest slime, the water 
had to be admitted to the elutriator in 
“drops,” and this required an orifice so 


Spooling Device 


A? THE surface plant of the Park 
Utah Consolidated Mining Com- 
pany’s unit at Keetley, Utah, all gather- 
ing and switching operations are per- 
formed by two small General Electric 
trolley-type locomotives, each of two 
tons’ capacity, set in tandem and op- 
erated with one controller and trolley 
pole. To permit its operation alongside 
the railroad company’s loading tracks, 
where an overhead trolley wire could 
not be installed, a small four-wheel ten- 
der, equipped with a standard horizontal 
General Electric cable reel, as shown in 


See ere a 


oor ge ff Pla 


ns 


Fig. 1, was recently developed and 
placed. in operation. The reel contains 
600 ft. of No. 6 AWG insulated cable, 
and is operated by a small standard 250- 
volt torque motor. To insure a compact 
winding of the cable, a simple and effi- 
cient spooling device, as illustrated in 
Fig. 2, was installed, consisting of a 
horizontal crankshaft and a small reduc- 
tion-gear unit, direct-connected with the 
vertical electrically operated reel shaft; 
a connecting rod; and a mild-steel lever, 
equipped with a cable guide. The hori- 
zontal crankshaft is so geared that the 
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Fig. 1—Trolley-type locomotive and tender 
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small that it quickly choked by ad- 
sorption or because of other interfer- 
ences. 

To overcome the irregularity of a 
small opening, a cutter, after the man- 
ner of an ore sampler, taking “all the 
stream part of the time” was used. It 
diverted a portion of a “master stream” 
that was large enough to flow*without 
choking. A series of cutters was made 
so that each would double the flow of 
the former, and give grain sizes ap- 
proximating the usual square-root-of-2 
screen scale. Thus only the master 
stream had to be calibrated. 

Although the cutters were developed 
to avoid the use of small orifices, they 
are of advantage also where elutriators 
are large enough to require a large 
stream. Their advantage in general 
use lies in the fact that, after the mas- 
ter stream is calibrated, no valves are 
present to require further attention; 
the replacement of one cutter with an- 
other will accomplish what could be 
done otherwise only by a series of trial 
settings of a valve. 

The elutriation tests showed that, 
whereas it was known in the beginning 
that the minus-400-mesh size was of 
highest tenor, the losses were segregated 
in the 5-micron size. Elutriation of 
flotation feeds and tailing will have to 
be continued before general statements 
about losses are made. 
























































Fig. 2—Cable-winding device 


up or down movement of the lever hold- 
ing the cable guide for each turn of the 
reel corresponds to the thickness of the 
cable. Without a spooling device, only 
about 400 ft. of cable can be wound on 
the aforementioned type of reel, and 
with the new device a total of 750 ft. 
can be wound without difficulty. The 
cable reel is protected by a sheet-iron 
hood covering the tender. 
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Ore Hoisting 
in the Butte District 


COMPLETE automatic _ skip- 
hoisting surface plant may be 
designed and installed in the 
early stages of the development 

of a mine. This, however, is not gen- 
eral practice. Usually, a steel head- 
frame and automatic  skip-hoisting 
apparatus replaces a timber structure, 
which type of headframe is used almost 
universally in the infancy of a mine, 
when the car-to-cage system of ore 
hoisting is generally employed. 

The daily tonnage that may be as- 
sumed in planning a new installation is 
controlled by several factors. In the 
first case, the cross-section assumed for 
the shaft will limit the cross-section of 
the skip, and, in turn, the capacities of 
the cages, skips, and dumping apparatus 
will limit the daily tonnage. Costly 
experience has proved that shafts of 


certain cross-sections are most economi- 


cal for deep vertical hoisting. One 
large corporation has adopted a cross- 
section of 4 ft. 6 in. x 5 ft. for hoisting 
from a depth of 5,100 ft. The principal 
dimensions and arrangement of several 
typical shaft cross-sections employed at 
some of the large mines in the Butte 
district are shown in Fig. 1. The cross- 
section of the shaft having been deter- 
mined, the capacities of cars and skips 
are regulated by their respective depths, 
which dimension is generally the con- 
trolling factor in their design. 

Typical examples of standard cages 
used by nearly all the large operating 
companies at Butte are shown in Figs. 
2 and 3. Fig. 2 illustrates the present 
trend in the design of skip-deck cages, 
whereas Fig. 3 shows the type of upper- 
man-deck cage used for both main and 
chippy hoisting compartments. The 
standard lower-man-deck cage, also used 
in both main and chippy compartments, 
is shown in Fig. 4. 

The skip-deck cage (Fig. 2), beneath 
which a skip is permanently suspended 
by means of a short drawbar, is heavier 
in design than either the upper-man- 
deck cage (Fig. 3) or the lower-man- 
deck cage (Fig. 4). The latter two are 
primarily designed for man-trip hoisting 
and for interlevel transportation of mine 
supplies. In moving men in and out of 
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the mines at the beginning and end of 
shifts, multiple deck trips are used, 
which generally consist of one bonneted 
top deck and three lower decks for the 
main hoisting compartments, and of one 
top deck and two lower decks for the 
chippy compartment. 

Generally, the skip-deck cage (Fig. 2) 
consists of a grilled platform, with car 
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Anaconda Copper Mining Company 


tracks for the caging of cars. This 
platform is bolted and riveted to the 
lower ends of two central suspension 
bars, known as wing-bars, which are 
fastened by angles to the bottom of the 
platform and the lower skip crosshead. 
To the wing bars are also riveted the 
long guide shoes or runners. Two sway 
braces, which steady and reinforce the 










Fig. 1—Typical cross- 
sections of shafts 
in the Butte district 


iinet hs 


555 








Xs Cape AT 


Jacipellama aie 9t0f"—-- 
dase ew eg te 





zt 8 a 
"Piacoa 


platform, extend from the platform to 
the wing bars. To reinforce the skip 
crosshead, the straps or deck braces are 
bolted in place. The entire cage proper 
is sheathed with }-in. steel plate; the 
sides in contact with the guides are 
sheathed somewhat higher than the long 
guideshoes to prevent injury of men in 
the close-packed decks should the guides 
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Fig. 2—General 
design of skip- 
deck cage 


Fig. 3 (below)— 

General design 

of upper - man- 
deck cage 
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splinter. Cage doors consist of steel 
sheets, as high as a man’s shoulders, 
with a handhole to facilitate opening 
and closing from the inside, and are held 
shut by the tongue latch and a heavy 
drop bar that rests in the center bar 
notch. The hand rail is used by the 
men to steady themselves when the cage 
is only partly loaded. 

The safety catch comprises two jack- 
shafts on which are keyed toothed safety 
dogs or involute cams. All parts are of 
cast steel. The jackshafts, with the 
keyed dogs, are coupled to the cable 
drawbar through sheaves and ‘e-in. 
standard short-link chains, 19 in. long. 
Should the cable slacken or break, the 
dogs are rotated against the guides by 
springs. To protect the men from fall- 
ing objects, the top decks are equipped 
with heavy steel bonnets, hinged at the 
sides and supported by the upper cross- 
head. To this upper crosshead are at- 
tached eyebars, which receive the hooks 
from the change rig chain blocks. The 
skip-deck cage is of substantial construc- 
tion, designed not only for long-wearing 
qualities, but also to resist corrosion 
from acid water. 

The upper-man-deck cage (Fig. 3) 
is similar in construction to the skip- 
deck cage, with the exception of the 
lower crosshead, which, in the upper- 
man-deck cage, is designed for multiple 
deck hoisting, having “eyes” that re- 





New Belmont headframe 


tain the suspension members of the 
lower decks, shown in Fig. 4. It is also 
equipped with long guideshoes that pre- 
vent excessive stresses in the guides, 
with resulting loosening of the lag- 
screws. All guideshoes are renewable. 

Deviation from aforementioned types 
of cages is shown in Fig. 5. This cage 
is unusual in that it is suspended directly 
beneath the accompanying skip, is not 
bonneted, does not carry “safety dogs,” 
and doors and gates are made up of a 
lattice of metal bars rather than sheet 
steel. With this type of cage, no 
change-over device is needed. The ac- 
companying skip is bonneted, equipped 
with “safety dogs,” and is fitted with a 
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removable false bottom, permitting the 
skip to be used to transport men. This 
type of cage is employed at the Pitts- 
mont mine. 

Only one type of automatic skip- 
dumping rig has been generally adopted 
in the Butte district for large-scale pro- 
duction. The essential elements of the 
rig comprise: (1) A cage, which has 
already been discussed; (2) an auto- 
matic dumping skip under the control 
of the hoisting engineer and _ station 
tenders; (3) a skip-dumping mecha- 
nism which tips and empties the skips 
automatically and returns them in their 


proper position in the shaft compart- 
ment; (4) skip bins which act as stor- 
age hoppers between the skips and the 
motor lorry that transports the ore from 
the skip bins to the terminal bunkers; 
(5) a regular transfer service between 
the skip bins and the terminal bunkers. 

Nearly all of the large producers in 
the district use the automatic skip sus- 
pended beneath a skip-deck cage. The 


most widely adopted skips of the cage- 
skip type are shown in Figs. 6 and 7. 
These are the largest skips used in the 
district, both having a capacity of 10 
tons, or 145 cu.ft. 


The skip shown in 





Fig. 5 (above)— 
Unusual type 
of cage used 

at the 

Pittsmont mine 





Fig. 4— 
Standard 
lower-man-deck 
cage used in 
both main 
and chippy 
compartments 
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Fig. 6, which is the deepest in the dis- 
trict, is employed in the new 5,100-ft. 
installation at the Mountain Consoli- 
dated, Belmont, and Badger State prop- 
erties. Fig. 7 shows the type of skip 
employed at the Black Rock mine; this 
skip has a larger cross-section than any 
other skip in use in the district. Skip 
capacities vary, 4-, 5-, 7-, and 10-ton 
skips being used. All are variations of 
the Kimberley type of skip. The only 
property using the Kimberley design at 
present, however, is the Original mine. 

Excessive vibration and wear on the 
limiting links and the entire structure 
led to the development of the modern 
skips illustrated in Figs. 6 and 7, which, 
for want of a better name, I shall call 
the Montana type. The skip body, as 
shown in Fig. 6, rests on two parallel 
shafts, A and A,, bolted to the skip bail. 
These are far enough apart to insure 
stability while the skip is being hoisted. 
One shaft, 4,, passes through two heavy 
pillow blocks with caps, bolted to the 
body of the skip, which arrangement 
permits the skip to rotate about the 
shaft. The other shaft supports are 
open pillow blocks, also bolted to the 
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St. Lawrence headframe 


skipbody. In this type of skip the dump- 
ing arrangement must be such that the 
skip body will not reverse and go down 
the shaft bottom up. 

A pair of rollers or “tumbling bars” 
are attached to the sides of the skip 
dump in such a position that the horns 
on the skip, B and B,, projecting for- 
ward from the top of the skip body, will 
just slide over them. These tumbling 
bars carry the full weight of the loaded 
skip, while the guide rollers on the skip, 
C and C,, following the dumping arc, 
are being lifted to the reversed portion 
of the skip-dump track. Upon reversal, 
the rollers insure that the skip body will 
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Fig. 6—Skip designed for 5,100-ft. 
installation 











be returned to its normal position. To 


prevent overturning in the shaft, skips 
are equipped with safety “half-shoes,” 
D and D,. This necessitated the intro- 
duction of a split-guide arrangement to 
allow the half-shoes, which are attached 
to the sides of the skip, to follow the 
path of the dumping arc. 

Nearly all the skips used in the dis- 
trict are lined with renewable steel 
liner-bars, 1x2 in. in cross-section. Skip 
bottoms are covered with j-in. liner 
plates or sheets. Rubber-strip linings 
have been tried in skips, but have not 
been generally adopted. 

Skip dumping apparatus and the skip 
bin are so interrelated as to make the 
design of each partly dependent on 
that of the other. The essentials in- 
volved in the arrangement are: (1) 
A dumping are or track which guides 
the skip away from the shaft guides and 
over the skip bins; (2) a split guide to 
allow the clearing of the half-shoe; (3) 
tumbling bars, or some other device, to 
engage the horns on the skip and guide 
it to the upper reversed track to the full 
dump position; (4) skip bins which re- 
ceive the discharged contents of the 
loaded skip; (5) air-operated gates 
which control the discharge into the 
transfer lorry. 

The commonest type of dumping ap- 
paratus in the Butte district is shown 
in Fig. 8. In this dumping mechanism, 
the reversing horns of the skip, B and 
B, (Fig. 6), engage the tumbler bars, 
E and £, (Fig. 8), and the guide roll- 
ers of the skip follow the arced track 
F and F, (Fig. 8). In general, the 
operation is as follows: The ascending 
skip comes up until the guide rollers 
of the skip engage the lower limit of the 
dump track, G and G,. From this point, 
the skip body moves away from the pro- 
longation of the vertical guides, follow- 
ing the arc of the track until the horns 
ride the tumblers, E and E,. The skip is 
then lifted vertically until the dump 
‘rollers engage the upper portion of the 
track, H and H,, travel along which 
moves the skip to full dump position. 


i tttdc, In order that the skip body may follow 


the dump track, to its position over the 
skip bins, the guides must be split or 
slotted diagonally, so that the half- 
shoes will pass across them with ample 
clearance, while the bail continues to 
follow the vertical guides, as at J and J,. 
In returning the empty skip, the above 
operations are reversed and automatic, 
so that, when the skip body comes to 
the vertical position, the half-shoe re- 
crosses the shaft guide and, upon further 
descent, engages it and prevents the skip 
from overturning in the shaft. The 
position of the shoe on the skip is 
directly dependent, therefore, upon the 
depth of the skip and the radius of the 
dumping arc. Investigation will show 
that the minimum stresses on the shaft 
guides will occur when the half-shoes 
are at the top of the skip body. How- 
ever, the shoes must be placed low 
enough to clear the tumblers and espe- 
cially the dumping track. The position 
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Fig. 7—Skip used at the Black Rock 
mine 


of the half-shoe on the skip and the 
radius of the dumping arc are found 
graphically as follows: 

The cross-section of the skip body 
having been determined, a depth of 
skip is assumed, and a small model skip 
made to some convenient scale. This is 
generally made of bristol board or trac- 
ing cloth. Holes are cut in the model 
to represent the true positions of the 
guide rollers and the body pivot. An 
interior section is also cut out and 
backed with tracing cloth. A sketch 
of the completed dummy is shown in 
Fig. 9. A prolongation of the vertical 
shaft guides and the center line of the 
guide rollers are plotted. An arc is 
then struck with a trial radius, fixing 
outward from the center line of the 
guide rollers, the top of the “tumbler.” 
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Skip dumping arrangement 
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By manipulating the dummy skip so 
that the body pivot or bail will always 
follow the vertical guide center line, 
inspection and trial will develop a radius 
of dumping arc such that the skip will 
move outward until the horns engage 
the tumblers. By continually moving 
the skip upward, it will describe the 
reversed arc, while the body pivots about 
the tumblers. Once the dumping arc 
is found, the position of the split guide is 
determined. A position of the half-shoe 
is drawn roughly to scale on the tracing- 
cloth center of the skip, which is then 
manipulated through its limited path. 
A position of the half-shoe, such that it 
will clear the skip dump and track, is 
accurately determined by a series of 
trials. When this position is perma- 
nently plotted on the tracing cloth, the 
guide is slotted diagonally so that the 
shoe will cross it unhindered. Various 
positions of the guide rollers and half- 
shoes can then be readily plotted through 
their respective slots for any position 
of the skip. 

Skip bins at Butte are of the dia- 
phragm type, in which each hoisting 
compartment is equipped with an in- 
dividual skip bin. Many of the separat- 
ing diaphragms are permanent. In the 
more recent installations, each skip bin 
is separated from the other by a steel 
diaphragm. The skip bins are of rec- 
tangular steel construction and are 
equipped with hopper bottoms, discharg- 
ing through air-operated gates into lorry 
cars. These bins are immediately under 
and support the skip dump proper, the 
skips discharging directly into them. 
The sides and bottom of each bin are 
lined with heavy rails made up in sec- 
tions of five or six rails each which are 
bolted into place. In several recent 
installations, the skip bins have been 
built in two compartments, and the skip 
dump provided with air-operated gates 
so that either skip may be discharged 
into either compartment. These com- 
municating gates are operated by air 
cylinders, as are also the various load- 
ing gates. 

The most recent developments in 
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lorry-car design are shown in Fig. 10. 
At some of the mines the older types 
of lorries, consisting of a lorry car and 
a separate trolley locomotive, are still 


in use. These are being superseded 
rapidly by the type shown in Fig. 10, in 
which the lorry car and the motor unit 
are integral. This type has been in- 
stalled at the completely renovated sur- 
face plants of the Mountain Consoli- 
dated, Belmont, and Badger State 
properties. 


Fig. 10—New type of lorry car used at the Mountain Consolidated, 
Belmont, and Badger State mines 
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ge THE FIRST £.6M.J.—For the 
first three years of its existence, Engi- 
neering and Mining Journal was known 
as the American Journal of Mining, the 
first issue under the new title appearing 
July 6, 1869. The change was accom- 
panied by a broader scope in the articles, 
other branches of engineering not then 
being well represented in the technical 
press. From the editorial announcement 
we note: “Our eyes are open to the 
hard work before us necessary to build 
up a paper that will compare favorably 
with European models, in this, one of 
the most difficult branches of public 
journalism.” .The relation of American 
technical journalism to European has 
changed considerably since that time, 
thanks in large part to the co-operation 
that has been extended by the operators 
of American plants, who have in turn, 
of course, benefited. 
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t@DEEP MINES—TnHovucH MIN- 
ING is one of the most ancient arts, our 
forbears did not get very far into the 
ground compared with the present ac- 
complishment, with a dozen or more 
mines operating at depths of a mile and 
more. Sixty years ago the deepest mine 
in the United States was a silver mine 
in Nevada, a little over 1,200 ft. deep. 
A tin shaft in Cornwall was 2,112 ft. 
deep, a silver mine in Peru, 2,400 ft., 
and the Andreasberg silver-lead mine, 
in the Hartz Mountains, was 2,500 ft. 
deep. “A now abandoned mine in 
Bohemia reached the unparalleled depth 
of more than 3,000 ft.” 


ste 


WHITE PINE, NEV.—Most of 
the mining excitement in 1869 and 
1870 centered in the operations in the 
vicinity of White Pine, Nev., which 
was then having its initial boom because 
of the rich silver chloride deposits 
found there on Treasure Hill. In May, 
1869, more than 300 companies had 
keen incorporated in San Francisco, 
with a capital (fictitious) of over $100,- 
000,000. About 250 of these were 
classed as wildcats. The method of 
flotation then used has undergone little 
change since: “A will purchase at 
White Pine half a dozen locations, 
good, bad, or indifferent—for all sell 
equally—for prices varying from $1,000 
to $10,000 per claim. He comes to San 
Francisco and incorporates each under 
an attractive name, suggestive of the 
hoped-for richness, with a capital stock 
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of from $250,000 to $1,000,000, and 
shares to the number of 10,000 each. A 
thousand shares are set aside as work- 
ing capital and sold at prices varying 
from $5 to $10 per share—‘“unassess- 
able’”—that is the magic word—no more 
assessments—all dividends. Purchaser 
is told that in no event can he be called 
on for more money, and each share will 
soon be worth $100, but he never reflects 
that his interest is so small that if the 
ground represented by his ten shares 
were segregated he could cover it with 
his finger in most cases. In order to 
effect a speedy sale, a proportion of the 
shares remaining are given to gentle- 
men who will consent to act as trustees 
—successful men always being chosen 
so that every one may say: ‘It must be 
a good thing or would not be in it.’ 
By this means the promoters. get back 
their investment in a few weeks, and 
have several thousand shares of stock 
left for speculative purposes.” The 
number of shares mentioned—10,000— 
would seem to have been very modest 
indeed. We do things on a much 
grander scale in the twentieth century. 
There was the company known as the 
Pilot Copper Company, for instance, 
which owned eight claims in Mineral 
County, Nev., not many years ago. It 
was capitalized at seven and a half 
million dollars, and had over three mil- 
lion shares of treasury stock that it was 
willing to sell to all comers until the 
company finally went bankrupt. Its 
properties were sold at auction for 
$13,600 about ten years ago, as we 
remember it. 
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j@=’SATIRE FOR Tue. Epitor—Cor- 
respondents apparently exhibited more 
politeness, or at least more subtlety, in 
writing to the Editor in the old days 
than now. In this day and age a 
choleric reader merely writes in to the 
following general effect: “Cancel my 
subscription. I am disgusted with your 
paper since you have sold out to the 
Interests.” But in 1869, when the 
American Journal of Mining, as we 
were then called, published as a leading 
article a description of what was per- 
haps a half-baked idea for a method of 
propelling ships, a captious critic merely 
wrote in suggesting that the following 
be inserted thereafter at the top of the 
editorial column: 

“Desirous of placing the Journal in 
the front wing of subversive, as opposed 
to what may be styled dogmatic mechan- 





ics, we have decided to put the first 
page at the service of mechanical free 
thinkers and inventors, whose projects 
have failed to gain a hearing in the 
papers of our more timid and orthodox 
contemporaries. To render a contribu- 
tion eligible to this department of the 
paper, novelty will be regarded as the 
sole qualification. No writer need 
hesitate on account of the possible 
absurdity of his schemes, facts, or 
theories, if he believes in them himself. 

“As an example of the kind of 
w riting which we have now particularly 
in view, we refer to an article entitled 
‘A New Method of Propelling Vessels,’ 
which appeared in a recent number, 
and from which may be inferred the 
kind of catholic tolerance which we are 
willing to extend to all shades of opinion 
and heresy. If anything more pre- 
posterous can be found in the annals of 
mechanical literature, it will be only 
necessary to send a copy to this office 
to insure its publication.” 


EARLY Mininc Epucation — 
The United States was formerly not so 
well provided with satisfactory mining 
schools as now, and in the ’sixties the 
Freiberg School of Mines, in Germany, 
was the mecca for all those young men 
who had set their hearts on being min- 
ing engineers and wanted to have the 
best education that the world afforded. 
In the April 7, 1869, issue of the 
American Journal of Mining is a list 
of all the American and British students 
who entered the Freiberg school from 
its foundation, in 1766, down to 1868. 
The first English student was J. Haw- 
kins, who entered in 1786, and the first 
American was William H. Keating, of 
Philadelphia, who entered in 1819. 
Louis and Henry Janin, of New 
Orleans, Louis being the father of our 
well-known. San _ Francisco friend, 
Charles Janin, entered in 1857; Rossiter 
W. Raymond, afterward editor of the 
E.&M.J., entered in 1860; and Edward 
D. Peters, who was afterward professor 
of metallurgy at Harvard and the 
author of several authoritative books on 
the metallurgy of copper, went to 
Freiberg from Boston in 1865. About 
fifteen Americans a year used to go to 
Freiberg at that time. In the late 
’sixties, however, the Columbia School 
of Mines began to afford Americans the 
facilities of a good mining education 
nearer home, and furthermore, of 
course, other American institutions of 
learning were also training budding 
engineers at that time. Columbia had 
only one mining graduate in 1867, but 
there were twenty such graduates in 
1868, and in the following year the 
school had 93 students. Nowadays there 
are not more than five or ten graduates 
a year, but the course takes six years, 
and Columbia leaves the mass educa- 
tion of mining engineers to its Western 
competitors: *E. H.R. 
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The Andalusite Group of Minerals 


N 1924, Bowen and Greig proved 
that sillimanite, as well as kyanite 
and andalusite, is changed upon 
heating into a compound 3A1,0O,,. 
2SiO,, with the liberation of silica. The 
compound was named “mullite.” The 
free silica resulting from the decomposi- 
tion of the natural mineral was said to 
be cristobalite. Just prior to the publi- 
cation of these results the preparation 
and use of “artificial sillimanite” was 
studied at the Northwest Experiment 
Station of the U. S. Bureau of Mines, at 
Seattle, Wash. Results of laboratory 
tests on the use of this material as a 
refractory have been summarized by 
Wilson, Sims, and Schroeder, who say: 
‘“Alumina-silica mixtures were pre- 
pared by fusing quartz, china clay, 
fireclay, and alumina in the electric 
furnace. When alumina is less than 
68 per cent, crystalline  sillimanite 
(3A1,0,.2SiO,) with glass is produced. 
This material is not very resistant to 
loads at high temperatures, because of 
the early fusion and internal lubricating 
action of the glass surrounding the 
crystals. Above 68 per cent alumina, 
crystalline corundum appears and the 
glass is practically absent.” 


Commercial Development — Commer- 
cial utilization of this group of aluminum 
silicate minerals is a recent develop- 
ment. It had its beginnings during the 
World War in the search for a suitable 
insulating material for spark plugs. 
Synthetic porcelain insulators then avail- 
able did not meet the demands placed 
upon them in war-time service in air- 
plane engines. Acting upon findings of 
the Bureau of Standards, the Champion 
Porcelain Company tried to use arti- 
ficial sillimanite in making porcelain, 
but found it impractical commercially. 
However, Dr. J. A. Jeffery, president 
of the company, believed that the prob- 
lem could be solved by the use of natural 
sillimanite. A suitable deposit of anda- 
lusite was found in the Inyo Mountains 
in California, from which supplies have 
since been drawn. 

In January, 1924, the Bureau of 
Mines undertook an investigation to 
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determine the possibilities of using 
kyanite for the manufacture of refrac- 
tories and high-tension electrical insu- 
lators. The study continued for more 
than two years. A preliminary report 
on the preparation of kyanite refrac- 
tories was issued by H. C. Harrison, in 
which he described tests on bricks made 
of various mixes. The kyanite concen- 
trate upon which most of the work was 
done contained about 93 per cent kyanite 
and 4 per cent quartz, with 3 per cent 
accessory minerals. In the bricks made 
it was found that 20 per cent was about 
the minimum amount of clay that would 
give the proper bond, and in some cases 
it was found desirable to add MgO in 
small amounts to promote a crystalline 
bond between the dissociated kyanite 
grains and the bonding material. 

In a study of the electrical resistance 
of various ceramic materials at high 
temperatures, R. M. King found that 
“of the three minerals, kyanite, silli- 
manite, and andalusite, which have be- 
come noted for the formation of mullite 
in ceramic bodies, the kyanite sample 
tested seemed to be the best in electri- 
cal resistance, with sillimanite and anda- 
lusite next in order.” 

S. J. McDowell and E. J. Vachuska 
studied the effect of calcined kyanite in 
porcelain bodies and reported that mul- 
lite introduced as calcined kyanite, 
ground to a proper fineness, and intro- 
duced in feldspar and flint-clay porce- 
lain bodies in amounts over 30 per cent, 
has the following tendencies on the 
physical properties of the bodies: “In- 
crease in modulus of rupture; decrease 
in coefficient of expansion; increase in 
firing temperature required; increase 
in firing range; and color gradation 
from white to gray, a result of the 
presence of the iron-bearing accessory 
minerals. Thirty per cent or more of 
the material is required to produce 


marked changes in the body, owing: to 
the fact that there is little or no seeding 
effect—that is, secondary mullite growth 
—from the kyanite grains. These ap- 
parently act merely as inert particles 
with desirable physical properties.” 

Harrison’s work was supplemented by 
that of Vachuska and G. A. Bole, who 
found that the addition of 20 per cent 
or more kyanite tends to counteract the 
shrinkage of diaspore during continued 
use at high temperatures. 

The first use of andalusite minerals 
was for making spark plugs, as has been 
mentioned, and that application is still 
the best known. The Champion Spark 
Plug Company and its subsidiary, the 
Champion Porcelain Company, later en- 
gaged in producing laboratory ware. 
Owning its own deposits in California 
and Nevada, this concern has ample 
supplies of raw material. In its cata- 
log the claim is made that much less 
“sillimanite’” ware than chemical porce- 
lain is broken under the same conditions 
of use. 

The use of mullite refractories in the 
glass industry has been described by 
W. A. Koehler as follows: 

“The big field for mullite refrac- 
tories at present is in the glass industry. 
With the introduction of glass-blowing 
machinery, glass tanks are operated at 
higher temperatures and at faster rates, 
so that the industry has been facing the 
problem of decreasing tank-block life. 
Glass-house refractories that come in 
contact with the molten glass have gen- 
erally been limited to fireclay, or in 
special cases to porcelain, but mullite 
appears as a very promising material. 

“Besides glass tank blocks, other 
fields for mullite refractories are glass 
pots, enamel furnaces, electric furnaces, 
muffles, piers, checkers in water-gas 
carbureters, and any parts of furnaces 
subjected to high temperatures, es- 
pecially where high rigidity and non- 
shrinking and spalling characteristics 
are very desirable.” 


Uses of Kyanite—Recent tests indi-~ 
cate that, in firing electrical porcelain, 
saggers containing kyanite have a much 
longer life than those made from ordi- 
nary mixtures. Kyanite has likewise 
been used, more or less experimentally, 


Bie minerals andalusite, kyanite, and sillimanite have the same chemical 
composition (A1,0,;SiO.), but they differ in physical properties. Although 
all are employed in industry, they are often referred to indiscriminately as 
sillimanite. Another mineral closely related to this group is dumortierite. 
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in spark plugs, for refractory brick, in 
electrical porcelain and chinaware, and 
in glass and enamelware. 

The Vitrefrax Company, of Los 
Angeles, produces kyanite from a very 
large deposit in Imperial County, Calif., 
for use in making ceramic materials for 
the porcelain, white ware, and electrical 
insulator trade and including super- 
refractories in the form of prepared 
grains, cements, and finished raw ma- 
terials, together with a line of refrac- 
tory brick and shapes for the glass 
industry. 


Uses of Dumortierite—This is used 
with andalusite in making porcelain for 
spark plugs. The only commercial de- 
posit now known is in Pershing County, 
Nev., and is owned and operated by the 
Champion Porcelain Company, of De- 
troit. The special qualifications of 
dumortierite for refractory use have 
been described by Walter S. Palmer as 
follows: 

“The mineral forms a good basis for 
refractory material because of its high 
alumina content. It has important ad- 
vantages over sillimanite, andalusite, and 
kyanite. Dumortierite burns to a prac- 
tically pure white product. Dr. J. A. 
Jeffery informed me that it increases 
the toughness and electrical resistivity 
of porcelain and allows a greater tem- 
perature range in burning than does 
andalusite. It has a high fusion point, 
and porcelain made from a mixture of 
dumortierite and andalusite has a very 
low coefficient of expansion. Experi- 
mental ware made by the Champion 
Porcelain Company indicates that if 
sufficient dumortierite can be obtained 
its applications would multiply many 
fold. Greatly improved pyrometer tubes, 
chemical porcelain ware, and dishes 
have been made of it. The pyrometer 
tubes do not become porous or brittle 
after over a year’s use in a kiln. Porce- 
lain ware resists both mechanical shock 
and sudden changes in temperature 
much better than does the porcelain 
now in general use. By using the 
proper mixture of andalusite and dumor- 
tierite a high-grade refractory brick has 
been made by the Champion company 
for use in its own kilns. Bricks made 
of dumortierite alone gradually swell 
and those made of only andalusite sag, 
so that a proper mixture of the two 
yields a brick of exactly the right 
quality. 

“The present known occurrence of 
commercial dumortierite is too limited to 
permit its employment in any field other 
than in the manufacture of spark-plug 
porcelain.” 


Manufacture of Mullite Refractories— 
Mullite refractories may be made by fus- 
ing alumina and silica in ary electric 
furnace, but at present they are made 
principally from the natural aluminum 
silicates. 

Kyanite, andalusite, and sillimanite 
are converted by heat to mullite and 
silica or to mullite and a siliceous 
liquid, but they are not interchange- 
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able. The lowest temperature at which 
the alteration takes place is different 
for-each mineral. Kyanite alters at 
the lowest temperature, sillimanite at the 
highest. In none, however, does the 
change take place sharply at any definite 
temperature ; it progresses slowly over a 
considerable range. Dumortierite can 
be converted to mullite below 1,250 deg. 
C., and hence it too can be incorporated 
into white ware without precalcination. 
Mullite refractories may be manufac- 
tured either in the electric furnace or 
in kilns heated with gas or by means 
of oil. 


Mining and Preparation—In Cali- 
fornia and Nevada, where andalusite 
and dumortierite respectively are pro- 
duced by the Champion Porcelain Com- 
pany, the material is mined selectively 
and hand-sorted. Both properties being 
situated some distance from a railroad, 
the selection of material is made care- 
fully. At the California property, the 
sillimanite rock must be transported in 
sacks by burros down a steep trail 44 
miles long to the valley 6,000 ft. below, 
where it is placed upon motor trucks and 
hauled 3 miles farther to the railway 
siding at Shealy, Calif., and then by rail 
to Detroit. At the mine the large rocks 
are broken by hand into small pieces 
and placed in sacks at once, the sacks 
protecting the mineral from contamina- 
tion during storage. The selection of 
the material is based upon frequent 
specific gravity tests made by means of 
a Jolly balance. At the railroad the 
sacks are dumped into carefully cleaned 
box cars. 

Upon arrival at Detroit the material, 
as it is unloaded from each car, is spread 
or bedded horizontally in long parallel 
strips. Forty-five carloads form one 
large pile containing 2,000 tons. Three 
such piles are maintained; one pile 
serves as the source of the raw material 
while. the next pile is being formed, and 
one is always kept in reserve. To get 
a uniform mixture the material is with- 
drawn from a pile along a face at right 
angles to the parallel strips or beds in 
which it was deposited, and a complete 
cut across the pile is made at each with- 
drawal, thus containing a segment of 
each carload. 

The andalusite is first crushed in jaw 
crushers to less than 1 in. in diameter 
and is then stored in elevated bins from 
which it travels by gravity chutes into 
Hardinge mills, where it is ground by 
steel balls to 7 mesh or finer. After 
passing over magnetic separators to re- 
move particles of iron from the ball mill, 
the ground material passes to a second 
conical mill lined with sillimanite and 
containing pebbles of sillimanite, in 
which it is ground to 100 mesh and 
finer. The resultant fine powder is 
transformed by screw conveyors to large 
hoppers holding approximately a ton, 
and these hoppers dump into storage 
bins. 

The dumortierite from Nevada is also 
shipped to the Champion plant at Detroit 





and is treated in similar fashion to the 
andalusite. 

Treatment of sillimanite for labora- 
tory ware has been described in “The 
Story of Sillimanite Laboratory Ware” 
(Central Scientific Company, 1928). 

Of the mullite products manufactured 
by the Vitrefrax Company, of Los 
Angeles, the highest grade, “Durox,”’ is 
made by fusing a specially concentrated 
kyanite in the electric furnace at a tem- 
perature of about 3,000 deg. C. A 
cheaper grade of mullite is also manu- 
factured by the company and sold under 
the name “California mullite.” 

In North Carolina, kyanite occurs 
massive and disseminated through 
schists. As the specific gravity of 
kyanite is roughly 3.6, or about the 
same as garnet, tests have indicated that 
it can be freed completely from the ac- 
companying gangue by crushing to 28 
mesh and in certain cases to much 
coarser sizes, which could be treated 
economically by means of jigs and 
tables. 

Tests made at the Bureau of Mines 
experiment station at Rolla, Mo., about 
1926, demonstrated the possibility of 
producing a concentrate containing under 
2 per cent of free quartz and the elimina- 
tion also of most of the heavier gangue 
material. 


Production—In the United States the 
commercial production of these alumi- 
num silicate minerals apparently began 
in 1920 and has progressed more or less 
steadily since that year. Practically no 
statistics are available, however, for 
production in this country. In Cali- 
fornia, from 1922 to 1926, inclusive, the 
total production of the sillimanite group 
of minerals amounted to 9,394 tons, 
valued at $301,790. In Nevada, figures 
of production are not available, since 
there is only one producer. The Cham- 
pion Porcelain Company, however, has 
operated its dumortierite property fairly 
steadily since starting operations in the 
latter part of 1925. In Virginia, the 
McLanahan-Watkins Company, at Char- 
lotte Court House, has operated inter- 
mittently. In North Carolina, a few 


.tons have been mined from time to time, 


chiefly for experimental purposes. 
Considerable experimental work di- 
rected toward the utilization of kyanite 
has been done in Germany in recent 
years, as, for example, by Heinrich 
Koppers at Essen, but outside of the 
United States the only production—at 
least on an extensive scale—appears to 
have come from British India. In 1928, 
2,241 tons of kyanite, valued at £2,509, 
was produced in the Singhbhum district, 
as compared with 4,425 tons, valued at 
£1,866, in 1927. The greater part of 
this production came from the Lapso 
Hill mines, in Kharsawan State—1,896 
tons in 1928 and 3,665 tons in 1927. A 
smaller quantity, 345 tons, was produced 
from E. O. Murray’s mines, at Ghagidih. 
The principal producer of kyanite in 
India is said to be the Indian Copper 
Corpcration, which produces the min- 
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eral at its Lapsa Buru mine. The ma- 
terial is marketed in England by the 
P. B. Sillimanite Company, Ltd. 

A certain amount of sillimanite 
shipped from India was reported in the 
statistics as corundum, with which it is 
associated, and it was not until 1921 
that material from the Khasi Hills was 
known to contain sillimanite. Com- 
plaints from purchasers in London 
because of the lack of hardness of a con- 
signment led to a chemical and micro- 
scopical examination, which revealed in 
one of the brands over 35 per cent of 
silica and a hardness of about 6.5 instead 
of 9. At the same time, however, it 
was pointed out that as a refractory, 
especially for glass furnace use, silli- 
manite was of greater value than 
corundum. The Khasia Mines, Ltd., 
went into liquidation in 1922, and stocks 
of the sillimanite-corundum rock on 
hand in London have been marketed. A 
few years later H. A. Golwynne, of New 
York, purchased a sillimanite property 
in India, which was subsequently op- 
erated, and it is reported that sillimanite 
brick has been produced from this 
Indian material and offered on the 
American market at $1 per brick. 


Occurrence of Sillimanite—In the 
United States many scattered occur- 
rences of sillimanite have been reported, 
but no production of consequence has 
been made. The products of the 
Champion Porcelain Company are mar- 
keted under the trade name “sillimanite,” 
but the principal ingredients are anda- 
lusite and dumortierite. 

The largest known deposits of natural 
sillimanite are in India, in Assam, in 
the neighborhood of Sona Pahar, north 
of the village of Nongmaweit, in Nong- 
stoin State, and in Rewa State, Central 
India, near Pipra. At the former de- 
posit, which is on the Khasi Hills 
Plateau, it has been estimated that 83,000 
tons is available, including float ore. 
The deposits consist mainly of massive 
sillimanite, with a little corundum. The 
deposits in Assam are very inaccessible, 
being reached’ by motor truck from 
Gauhati 36 miles west of Boko, by bul- 
lock cart 12 miles south to Haima at 
the feot of the Khasi Hills, and finally 
a march south into the hills for 23 miles. 
A branch line from the proposed new 
railway along the south bank of the 
Brahmaputra River has recently been 
contemplated, which will provide trans- 
portation and thus make the deposits 
more accessible. 

The deposit in Rewa is estimated to 
contain 1,000,000 tons of poor material 
and 100,000 tons of higher grade silli- 
manite. The deposit is associated with 
sillimanite schists and pyroxene-bearing 
rocks, and separation of high-grade 
sillimanite is difficult. Here, too, trans- 
portation is a handicap, as the material 
must be carried about 120 miles by bul- 
lock pack to Mirzapur for rail shipment 
to Calcutta. 

A smaller occurrence of corundum 
and sillimanite has been noted in 


the Bhandara district of the Central 
Provinces, but it does not appear to be 
important. 


Occurrence of Andalusite—The larg- 
est known deposit of andalusite is that 
of the Champion Porcelain Company, in 
the White Mountains of the Inyo 
Range, in Mono County, Calif. It is 
located at an elevation of 10,000 ft. and 
is said to contain large reserves. Oc- 
currences have also been noted in South 
Dakota, in the central Black Hills, in 
a belt of pegmatitic masses extending 
from near Oreville northeastward to 
Summit Peak. During 1925, trial lots 
amounting to about 16 tons, valued at 
$635, were shipped by three producers 
—the Black Hills Mining Company; 
George B. Grant, of Custer; and Mills 
Bros., of Hill City. Though the ma- 
terial was suitable for the manufacture 
of spark plugs, the prospects do not ap- 
pear to be attractive enough to insure 
large-scale production. 

Deposits of andalusite have been re- 
ported in Nova Scotia, but so far as 
known not worked commercially. The 
mineral has also been found in large 
white lumps showing crystal faces at 
Chenderdang, British Malaya, and with 
pinkish mica and quartz as a vein in 
limestone at Gopeng. The variety known 
as chiastolite has been found in small 
quantity in several other scattered lo- 
calities. 


Occurrence of Kyanite—Kyanite oc- 
curs in varying quantities in Arizona, 
California, Georgia, Massachusetts, New 
Mexico, North Carolina, Pennsylvania, 
Virginia, and ‘Wyoming. The largest 
production has been from California, 
but substantial quantities appear to be 
available in North Carolina, Virginia, 
and other states. In California, an ex- 
tensive deposit occurs 3 miles from 
Ogilby at 500 ft. elevation, and is op- 
erated by the Vitrefrax Company. The 
first discovery was made in a low, 
rounded hill one-eighth mile wide by 
one-half mile long, and probably con- 
sists of 25 per cent kyanite in a matrix 
of quartz. One-quarter of a mile far- 
ther east, a prominent vein outcrops for 
one-half mile in length, at the foot of 
the Cargo Muchacho range. The vein, 
which occurs in a mica schist, is nearly 
vertical and varies from 10 to 200 ft. in 
width. Open cuts and tunnels have been 
made along the deposit for a distance of 
over 500 ft. along the strike. The most 
extensive showing has been found on 
the north end of the deposit. Here it 
outcrops for over 200 ft. in width. 
Quartz is the gangue mineral, while 
small amounts of black tourmaline occur 
throughout the vein material. On the 
south end of the deposit, both walls of 
the vein have a selvage of talc. 

Extensive deposits of kyanite are re- 
ported in North Carolina, principally in 
Yancey County, where it occurs in large 
quantities in a schist on the north end 
of the Black Mountain range. In this 
particular locality it makes up 10 to 40 
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per cent of the rock mass, the accessory 
minerals being chiefly quartz, mica, and 
garnet, with smaller amounts of tour- 
maline, staurolite, and corundum. At 
one property a process is said to have 
been perfected which gives a concen- 
trate carrying 98 per cent of kyanite. 
Other occurrences in Yancey County 
noted by Bryson are south of Micaville, 
on Cattail Mountain, and near Black 
Mountain. At the latter locality the 
kyanite has a massive structure, show- 
ing little schistosity. Other occurrences 
are in Clay, Iredell, Haywood, Cherokee, 
Graham, Caldwell, Jackson, Mitchell, 
Avery, and Wilkes counties. 

In Virginia a deposit of kyanite near 
Charlotte Court House has been worked 
for several years by the McLanahan- 
Watkins Company, which has operated 
a concentration plant. The mineral is 
at least in part in a quartzite, and is 
said to be in large quantity. The Vir- 
ginia kyanite is accompanied by more 
or less rutile. 

There are a number of kyanite de- 
posits in the eastern part of India, in 
Bihar and Orissa. The largest are in 
the Province of Singhbhum, and have 
been described by Sir Edwin Pascoe, 
who says that the largest is that at 
Lapsa Buru, where the débris alone 
would probably provide a minimum of 
234,000 tons of kyanite rock and the 
actual quantity may be ten times this 
amount. 


Occurrence of Dumortierite—Dumor- 
tierite has been reported in Arizona, 
California, Colorado, Nevada, New Mex- 
ico, New York, and Washington, but the 
only deposit of commercial importance 
appears to be in Nevada. There are four 
occurrences of dumortierite in Nevada. 
The largest of these, in Humboldt Queen 
Canyon, 6 miles east of Oreana, Persh- 
ing County, was purchased by the 
Champion Porcelain Company in Octo- 
ber, 1925. As previously noted, this 
company employs dumortierite mixed 
with andalusite in the manufacture of 
spark-plug porcelain. 

Dumortierite has been reported from 
many parts of the world, notably France, 
German Silesia, Switzerland, Czecho- 
slovakia, the Russian Urals, southern 
Norway, Scotland, Cornwall in England, 
Madagascar, Argentina, Brazil, Canada, 
and Mexico. In each place the mineral 
seems to be in comparatively small 
quantity. 


Imports and Exports—Indian silli- 
manite has been on the American mar- 
ket since about 1923 and is said to be 
ef good quality. Imports of sillimanite, 
however, are not listed separately, and 
no reliable estimates are available as to 
the quantity received from India or 
other countries. Small shipments of 
American kyanite appear to have been 
made from time to time to Europe, but 
chiefly for experimental purposes, and 
no regular trade has yet developed. 


Markets and Prices—Demand for the 
four minerals has not been extensive. 
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The largest consumers have their own 
deposits, which have apparently been of 
sufficient size to satisfy their needs. 
However, there is reason to believe that 
a producer who could guarantee an as- 
sured tonnage of kyanite, reasonably 
free from mica, garnet, and similarly 
undesirable impurities, would be able to 
secure orders promptly for 10,000 to 
15,000 tons and perhaps considerably 
more annually. Since much of this 
business would have to be taken in com- 
petition with other refractory raw ma- 
terials, the price would doubtless be 
determined on the basis of actual per- 
formance. The foregoing estimated ton- 
nage is based on an assumed price of 
$15 to $20 delivered at Pennsylvania 
plants. 

The price of sillimanite in England 
has recently been reduced from £14 to 
£11 per ton. Indian kyanite is marketed 
by the Indian Copper Corporation at 
Rs. 36 per ton f.o.r. Amda, Bengal- 
Nagpur Railway line. 

The Bureau of Mines attempts to 
keep in touch with producers and buyers 
of the various minerals and metals, so 
that it may help producers to find a 
market for their material or may aid 
buyers and users in locating sources of 
supply of the ores in which they are in- 
terested. The names of the following 
persons and firms have come to the at- 
tention of the Bureau as being inter- 
ested in the group of minerals covered 
in this report. Although the list is by 
no means complete, it is hoped that it 
may prove helpful to persons engaged in 
the industry. 


Poss1BLE PRODUCERS AND DEALERS 


H. M. Calhoun, Elkin, N. C. 

J. H. Tate, Marion, N. C. 

J. A. Pollard, Burnsville, N. C. 

Col. D. W. Adams, Old Fort, N. C. 

A. F. Holcomb, Hamptonville, N. C. 

Joel T. Watkins, Charlotte Court 
House, Va. 

J. D. Roberts, Ball Ground, Ga. 

William J. Hanley, Ogilby, Calif. 

Vitrefrax Company, Los Angeles, 
Calif. 

J. Frank Beck, Atlanta, Ga. 

Parco Development Company, Parco, 
Wyo. 

Charlotte Chemical Laboratories, Char- 
lotte, N. C. 

Mineral Products Sales Corporation, 
135 Front St., New York. 

Varlacoid Chemical Company, 15 
Moore St., New York. 

Champion Porcelain Company, De- 
troit, Mich. 

George B. Grant, Custer, S. D. 

Pettit & Coates, Hill City, S. D. 


PossIBLE BUYERS 
H. C. Bugbird Company, 58 Pearl 
St., New York. 


Exolon Company, Commercial Ave. 
and Erie R.R., Blasdell, N. Y. 


A. D. Mackay, 26 Cortlandt St., New 
York. 
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National Sales Corporation, 31-35 E. 
i3th St., Cincinnati, Ohio. 

The Findlay Clay Products Company, 
Washington, Pa. 

A. C. Spark Plug Company, Flint, 
Mich. 

Harbison-Walker Refractories Com- 
pany, Pittsburgh, Pa. 





Corning Glass Company, Corning, 
iS ee 

U.S. Refractories Corporation, Mount 
Union, Pa. 

General Refractories Company, 117 
S. 16th St., Philadelphia, Pa. 

E. J. Lavino, Bullitt Building, Phila- 
delphia, Pa. 





Upkeep of Electric Locomotives 


J. S. Dean 


Westinghouse Electric & Manufacturing 


Company, East 


LECTRIC locomotives are essential 

in connection with the economic 
handling of ore in modernized mines. 
The problem of their upkeep should 
therefore be of vital interest to the men 
directly responsible for maintenance. 
The tonnage output of mines depends 
largely on the reliability of the loco- 
motives. They should, in consequence, 
be kept in good repair, to minimize 
breakdowns and to insure continuous 
operation. 

The shop force in charge of the main- 
tenance of the locomotive equipment 
should be thoroughly organized to keep 
operating costs down to a minimum and 
at the same time turn out the maximum 
amount of work in their repair and over- 
hauling shops. Various men or groups 
of men should be assigned to specific 
duties, for which they should be held 
responsible by one in charge, who in 
turn should report to the electrical 
superintendent in charge of maintenance 
work. This arrangement will avoid 
duplication of work and any confusion 
that might result in carrying out orders 
and reporting troubles. The head of 
the electrical and maintenance depart- 
ment will be better able to keep in close 
touch with all lines of his work by direct 
contact with the heads of the different 
branches of his organization. 

A system of keeping simple ard ac- 
curate records of locomotive equipment, 
to assist the superintendent to direct 
more efficiently the work of maintaining 
the locomotives, is well worth the 





Pittsburgh, Pa. 


trouble and expense involved. Such 
records keep the management advised as 
to such details as troubles, repairs, and 
cost relating to the upkeep of the loco- 
motive equipment. In general, these 
records should include, among other de- 
tails, motor armature troubles, locomo- 
tive failures, wheel and axle or truck 
life, tonnage hauled by each locomo- 
tive, cost of repairs, and cost of loco- 
motive upkeep per ton of ore produced 

Careful and systematic inspection of 
mine locomotives is of great importance. 
If carried out regularly it will tend to 
prevent failures and breakdowns in 
service and be a great factor in in- 
creasing the tonnage output of ore. A 
schedule of inspection somewhat along 
the following lines is suggested for 
consideration. 

1. Daily Inspection—Brake rigging 
should be checked; worn brake shoes 
should be replaced; motor frame and 
axle cap bolts should be tightened; 
wiring, covers, controllers, headlights, 
sanders, and all details should be in- 
spected for any loose or defective parts. 

2. Light Inspection—A light inspec- 
tion should be given each locomotive 
about every 30 days. At this time 
tighten all bolts carefully and adjust the 
brakes and brake rigging. Remove 
covers from the motors and inspect the 
brushholders, carbons, and commu- 
tators. Check the armature and axle 
bearing wear ; also, the controllers, head- 
lights, wiring, and all details of the 
locomotive. Make the necessary re- 
placements of damaged or worn parts 
found during this inspection. 

3. Heavy Inspection— About every 
two years, take all the equipment off the 
locomotive and give the parts a general 
overhauling. Motors and controllers 
should be thoroughly cleaned, repaired, 
and tested before putting them back in 
service. Revamp and put in good op- 
erating condition the mechanical parts 
and all detail electrical apparatus of the 
locomotive. 
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HE EL PASO plant of the 

American Smelting & Refining 

Company has, during the last 

year, made several additions 
and impravements to its equipment, no- 
tably the installation for burning natural 
gas as fuel throughout the plant. 

In the lead department a Dwight & 
Lloyd sinter crushing plant is now under 
construction for crushing the once 
roasted product. The sinter from three 
Dwight & Lloyds will discharge onto 
a pan conveyor carrying the material 
to corrugated rolls crushing to 3-in. size. 
A second pan conveyor carries the sinter 
to rolls set to deliver a 4-in. final prod- 
uct which will be elevated to a storage 
tank. As needed, the crushed sinter will 
be conveyed to the second roaster mix- 
ing table. 

A dross reverberatory is being con- 
structed to handle the lead department 
dross. The copper in the charge at the 
plant averages more than 3 per cent, 
and the resmelting of the dross from the 
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Indicated by recent additions 
and improvements at the El 
Paso plant of American Smelt- 


ing & Refining, as described by 


E. R. Marble 


Superintendent 


lead kettles keeps one blast furnace busy 
most of the time. The reverberatory 
will be much more convenient, being 
situated adjacent to the drossing kettles, 
and will make a product more suitable 
for transfer to the copper depaftment. 
Of the six lead blast furnaces now 
installed, two will be retained for the 
present, and the other four torn down. 
Two new furnaces are being built with 
redesigned crucible, jackets, and tuyéres. 
The present blast furnaces have two 
tiers of jackets, and tuyére sacks are 
used. The new jackets will be single 







Air view of El Paso smelter, with the Rio Grande and the cities of El Paso and Juarez in the distance 





jackets of the same height as the present 
two tiers, and the tuyére sacks will be 
eliminated. 

In the copper department a Cottrell 
plant of the plate type has recently been 
placed in successful operation, handling 
all gases passing to the main stack. 
The treater consists of six chambers of 
four sections each, with a dampering 
arrangement whereby half of the cham- 
bers can be separated from the other 
half. Gases from the reverberatories 
and roasters pass normally through half 
of the treater. Those from the con- 
verters pass through the other half. 
The plant functioned successfully from 
the start, except for a low lead recov- 
ery on the converter side. To improve 
this a conditioning plant has been built 
to give the gas the necessary conductiv- 
ity by neutralizing the basic zinc and 
lead fumes in the gases. To minimize 
infiltration of cold air through the con- 
verter hoods, the three converters are 
being equipped with tighter hoods after 








the design found satisfactory at the 
Garfield plant. These hvods are largely 
of welded plate construction. 

The natural-gas installation is, per- 
haps, of more interest than any other 
development at the plant in recent years. 
Natural gas serving El Paso comes from 
Jal, N. M., being transported in a 16-in. 
line 218 miles long. Gas pressure at 
the wells is 1,450 lb., which is reduced to 
300 Ib. before passing into the line. 
The pressure upon arriving at El Paso 
is 220 lb. ; subsequently it is cut to about 
70 Ib. for distribution to the industries. 
An 8-in. line enters the smelter metering 
station, where the pressure is reduced 
to 35 lb. for distribution about the plant. 
Gas is measured at the station by meters 
of wide range, first passing through the 
gas company’s meters and then through 





Front end of reverberatory, showing typical El Paso construction 





Interior of furnace taken from firing end, showing protective magnesite insert 
along the side wall at top of the bath 


the smelter check meters. The plant is 
served -by three distributing lines, which 
can be interconnected later if the serv- 
ice becomes heavier than at present. 
The major user of gas is the copper 
reverberatory. This furnace has six 
surface - combustion two-stage-velocity- 
type burners using gas at 224 lb., the 
gas stream sucking in the necessary air 
for complete combustion, on the prin- 
ciple of an inspirator. These burners 
are shown on the front cover of this 
issue. Little difficulty was experienced 
in the use of natural gas on the re- 
verberatory, aside from troubles during 
the first week of its use. The first veloc- 
ity stage of the burner sucks a portion 
of the air through the back shutter of 
the burner, the rest being drawn 
through the shutter on the bridge wall, 
placed between the first and second 
stages. The draft of the furnace had 
been expected to assist in drawing the 
air through the bridge-wall shutter, but 
actually no air was obtained by this 
means. Therefore, it became necessary 
to decrease the diameter of the throat 
of the first velocity stage, thereby in- 
creasing the velocity of the gas suffi- 
ciently to permit it to entrain air at the 
bridge-wall shutter. This necessitated 
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raising the gas pressure from 10 Ib., as 
originally contemplated, to 224 lb., which 


pressure is used now. The _ second 
stage port was originally a brick orifice 
133-in. in diameter set in the bridge 
wall, but as the first furnace campaign 
on gas progressed, the bridge wall and 
port gradually burned back, so that the 
proper proportioning of gas and air 
for combustion was not secured. Water- 
cooled ports were therefore installed at 
the time the furnace was next down 
for repair. These ports caused pre- 
ignition difficulties, which were cor- 
rected by extending the nose of the 
primary port halfway into the sec- 
ondary port. 

Before the use of natural gas on the 
reverberatory it was considered vitally 
necessary that the gas flame have some 
degree of luminosity in order that the 
heat transfer rate be sufficiently rapid to 
smelt the charge economically. It was 
assumed that if gas of itself did not 
give the proper luminosity it would be 
necessary to carburet the flame with a 
small percentage of fuel oil to secure 





Natural-gas burners on No. 


1 center-charged water-jacketed furnace 


A McGraw-Hill Publication: Engineering and Mining Journal — Vol.129, No.11 





desired result. 


the 
proved to be absolutely non-luminous, 
so that the furnace interior can be 
inspected in all its minutest detail while 


The gas flame 


under fire. Contrary to expectations, 
carburetion has not been necessary. 

The desire of all smelter men is to 
have a fuel that can be controlled abso- 
lutely as to quantity, and to know that 
each burner is securing its proportion 
of the total used. Natural gas seems 
to fulfill this desire better than any 
other fuel. 

At the Wedge roasters each furnace 
is equipped with two burners, one being 
6 in. and the other 4 in. in size. This 
gives flexibility in firing; in starting 
a cold roaster both burners, must be 
used, whereas for normal operation the 


choice of the two sizes of burners is 
offered. For some time over 500 tons 
of charge per roaster day has been 
calcined. 

The two 150-ton copper anode fur- 
naces are also equipped for burning gas, 
and no trouble has been experienced in 
its use. 

The Dwight & Lloyd machine on sec- 
ond roast did not work well with a 
simple pipe gas burner, a brick-lined 
muffle equipped with seven small gas 
burners being necessary for proper 
ignition. Other smaller users of fuel, 
such as assay muffles, laboratory hot 
plates, and miscellaneous heaters, are 
being equipped for gas, so that fuel oil 
has been almost entirely displaced 
throughout the plant. 





Current Leakage 


a Cause of Misfires 


IX LARGE-SCALE blasting it is cus- 
tomary to fire many shots simultane- 
ously. Ordinarily, electric detonators 
are used and are connected in series or 
in parallel groups of series and are fired 
either from a power circuit or by means 
of portable, hand-operated _ blasting 
machines. 

Most portable blasting machines are 
designed to fire electric detonators in 
series. Trouble is sometimes experi- 
enced from misfires when firing with 
such machines, and the shots that fail 
to fire are usually of a group in the 
center of the series. Various explana- 
tions of the cause of the failures have 
been given. Technical Paper 471, re- 
cently issued by the U. S. Bureau of 
Mines, covers tests, made at the Pitts- 
burgh Experiment Station of the Bu- 
reau, that may be helpful in explaining 
the probable cause and in preventing 
such misfires. The report concludes as 
follows: 

If all of the detonators of a series 
circuit are in wet holes and the leg 
wires are not specially protected, there 
will probably be uniform leakage con- 
tact with the earth. If this is so, the 
greater part of the leakage will be out 
from the leg wires near one end of the 
series and in through the leg wires near 
the other end; the center detonators will 
have a uniformly lower current through 
them and will misfire. The detonators 
near one end will fire because not much 
leakage has occurred; those near the 
other end will fire because much of the 
firing current has returned to the cir- 
cuit. The center detonators will mis- 
fire, not necessarily because the current 
is too small to fire an electric detonator 
(tests showed that some misfires re- 
ceived more than 2 amp. through their 


bridge wires), but because the current 
through them does not fire them before 
the firing of the end detonators has 
opened the circuit. The number of 
misfires will depend upon the amount 
and uniformity of the leakage, the num- 
ber of detonators in the series, the 
strength of the firing current, and the 
relative sensitivity of the detonators. 

If there is 20 per cent or more leakage 
in a series circuit, misfires should be 
expected, irrespective of the number of 
detonators in the series. 

Misfires may occur when no leakage 
exists if the flow of current is not suffi- 
cient to fire all of the detonators of the 
series before the firing of the more 
sensitive ones opens the circuit. 

When firing is done with portable 
hand-operated blasting machines mis- 
fires may occur even though the leakage 


is small. On the other hand, if a ma- 
chine is overloaded—that is, if there are 
too many detonators in the circuit— 
misfires may occur even though there 
is no leakage. 

Any misfire is dangerous and costly; 
therefore the problem of one who is 
making an important blast is really not 
to limit the number of misfires to a mini- 
mum but to prevent any. 

The tests showed that cotton-covered 
enamel wire is effective in preventing 
leakage, provided there is sufficient fir- 
ing current (at least 14 amp.), but leg 
wires that were not enameled allowed 
serious leakage in every test. 

In a few instances of possible leakage, 
where the number of holes is limited and 
a battery or an ungrounded power sup- 
ply that will insure each detonator re- 
ceiving at least 14 amp. firing current 
is available, misfires may be prevented 
effectively by connecting all detonators 
in parallel. Under leakage conditions 
where the straight parallel connection is 
not feasible, detonators with covered 
enameled leg wires should be used. 

Other less effective precautions that 
may be helpful in preventing misfires 
when very little leakage is present are 
as follows: Use a firing supply of suffi- 
cient voltage to send a current of 3 amp. 
or more through the circuit; limit the 
number of detonators in each series cir- 
cuit by using combinations of parallel 
and series connections; use new detona- 
tors that are all of one type and manu- 
facture; and fire as soon as practicable 
after the loading and connecting opera- 
tions are finished. 

The change in the resistance of a cir- 
cuit due to leakage is a correct meas- 
ure of the amount of the leakage. Such 
measurements should be made by means 
of an ammeter and voltmeter using 
alternating current and limiting the cur- 
rent flow to no more than 0.20 amp. 
Measurements by means of a bridge, 
testing galvanometer, or other direct- 
current methods are not reliable indica- 
tors of leakage, because they are subject 
to polarization effects. 





Operating Overhead Valves From the Floor 


N MOST plants certain small 

valves must be opened or closed fre- 
quently, or perhaps regulated many 
times during the course of the day. 
Occasionally these valves cannot be 
reached from the floor, and a ladder 
must be used. The method of extending 
the stem by means of a long rod with 
a forked end to fit into the handwheel 
is common, but the stem of the valve 
cannot always be made to point down- 
ward or at an angle so that this ex- 
pedient can be employed. The illustra- 
tion shows another way of doing this 
where the valves are placed with the 
stem horizontal. A wooden sheave is 
bolted to the handwheel of the valve, 
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and sash cord is wrapped around the 
sheave and extended to within reaching 
distance of the operating floor.—B. 
Myers, in Power. 





Operating sheave attached to valve wheel 
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Supply and Demand, 


or Stabilization? 


Th ssi failure of the attempt to maintain the price of copper at 18c. is seen by Mr. Finlay 

as proof that inflexible “stabilization” isimpracticable. Brilliantly he expounds the doctrine 

of supply and demand—old, perhaps, but still worthy of serious consideration as a factor 
of importance in any study of the economics of industry. 


HE attempted “stabilization” 

of copper at 18c. a pound, 

which excited considerable con- 

troversy, is now a thing of the 
past; but in certain quarters the belief 
apparently exists that the only difficulty 
with stabilization is the choice of a 
price. Most commentators have at- 
tacked the stabilized copper price (18c.) 
as too high—not the principle of 
stabilization. 

I should like to take exception to that 
argument. I object to the principle of 
stabilization; indeed, I do not believe 
there is any such thing, either in prin- 
ciple or in fact. Gold is supposed to be 
stabilized, but all it means is that a cer- 
tain fraction of an ounce of gold is 
called a dollar. All the concerted 
powers on earth cannot dictate what the 
gold dollar shall buy. Within my recol- 
lection it has bought sometimes three 
bushels of wheat, at other times half a 
bushel; it has bought two-and-a-half 
ounces of silver, then two-thirds of an 
ounce; and so on ad infinitum. I could 
not add anything more convincing by 
repeating a long list of the same kind 
of examples. 

The “principle” of stabilization is, I 
believe, a mischievous fallacy as old as 
the hills, which tries to appear from 
time to time clad in a new apparel of 
plausibility. It is, in reality, the theory 
of monopoly; if it is justified for one 
commodity it should be justified for all. 
Then we should substitute for an open 
market an inconceivable tangle of in- 
terests, each supporting by argument 
and connivance its claim for a “fair and 
just return on its investment,” and then 
come logically to a vast authority on 
such matters that would declare what 
each man should do and what each 
should have: communism. Human in- 
telligence and information do not go 
far enough to run things that way. The 
greatest governments of the world have 
failed to establish for very long the 
value of a pound of rubber, a pound of 
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coffee, a bushel of wheat, or an ounce 
of silver. Sooner or later the scheme 
falls of its own weight; for, if the price 
set is high enough, presently more is 
produced than can be sold, and the 
price has to be marked down for the 
double purpose of discouraging produc- 
tion and encouraging consumption; or, 
conversely, if the price set is too low. 
not enough will be produced to satisfy 
the market, and the price will be raised, 
if necessary by subterfuge. In either 
case things wind up where they started, 
after the expenditure of a vast amount 
of futile effort and unproductive schem- 
ing that aggravate the disorder they 
were designed to cure. A monopoly 
based on superior efficiency sometimes 
arises, such as, I believe, the Standard 
Oil, but it eventually has to face popular 
mistrust and finally public opposition. 

Thus monopoly, either by concert or 
by direct ownership, has been found in 
the long run to be neither profitable nor 
desirable. Its apparent advantages turn 
out to be the effect of short-sightedness ; 
illusory. 

In stating things this way I shall 
probably be smiled at in certain circles 
as an old fogy. Have I not learned that 
competition is a thing of the past? That 
community of interest is much superior ? 
That supply and demand is the ex- 
ploded theory of the antiquated Man- 
chester School? Yes, I have heard of 
these discoveries, but I have learned 
nothing from them except to class them 
with the discovery of perpetual motion; 
the prime factor is left out. Competi- 
tion is the universal law of life—animal 
or vegetable. A man’s place in the 
world is determined by his power to 
compete and by the extent to which he 
sees fit to use that power; and what 


applies to the individual applies with 
equal certitude to organizations, includ- 
ing nations. 

The one stable element in business is 
human nature, in which competition is 
imbedded, not by desire or argument, 
but by necessity; and human nature is 
as stable as the level of the ocean 
(although nothing seems more unstable 
than water), which cannot be lowered 
at one place except by raising it at all 
other places. So competition, if ob- 
structed in one direction, is merely in- 
tensified in some other; if the market 
place is made useless by a communistic 
state, the man who would be a captain 
of industry will turn his attention to 


_ politics; and, instead of exacting effi- 


ciency from employees he will exert 
himself to find places for henchmen ; and 
those employees, instead of competing 
for the best jobs by doing the best work, 
will compete in currying favor. As to 
which state of affairs would be better 
I leave to anyone’s choice and to his 
knowledge of history. 

I think, then, that any defense of 
“stabilization” of prices by argument 
and agreement must in the long run 
prove futile, for the simple reason that 
prices are not to be fixed that way, no 
matter who tries. The strongest govern- 
ments can’t do it: witness the present 
“stabilization” of wheat. One rather 
amusing illustration of stabilization is 
that of the French livre or franc, which 
started out as a pound of silver worth 
about $16, but through the successive 
attempts of the government to make the 
people take first debased currency, and 
later paper money, often under the 
direct threats of punishment if they 
refused, this livre at its latest “stabiliza- 
tion” has been fixed at 4c.—one four- 
hundredth part of the quantity indicated 
by its name! 

Those who believe that competition 
and supply and demand govern com- 
merce and industry will contend that 
the real stabilizer is that law and that 
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the real principle of the schemes called 
by the name of “stabilization” is merely 
to dodge that law. They will also admit 
that, if these schemes really work, their 
authors have discovered a new set of 
economic principles and have made 
themselves the pioneers of a new pros- 
perity. 

In the working of supply and de- 
mand, the market for a given commodity 
belongs to the strongest competitors. 
They do not curtail; they leave that to 
those producers, called marginal, whose 
position is not secure. As the French 
proverb says (perhaps cynically) : 


“La raison du plus fort 
Est toujours la meilleure.” 


(“The reason of the strongest is 
always the best.”) 

Let us remind ourselves once more 
that we are talking about stability, not 
about prices. The ousting of the weak 
and the inefficient comes through the 
lowering of prices to a point below nor- 


_mal, but the consumer immediately , 


recognizes that the cure is effective, that 


the price is sound: Optimism returns - 


from the mere belief that the worst is 
over. 

The fundamental trouble with schemes 
that go by the name of. “stabilization” 
is that they invariably try to set a price 
that, in the guise of being fair to the 
industry as a whole is above the point 
where the inferior competitors are dis- 
couraged—that is, above the basic or 
real market. Who ever heard of a com- 
modity being stabilized below the mar- 
ket? If the price hit upon happens for 
the moment (and it can only be for a 
moment) to concur with the market, it 
is a colorless affair which attracts no 
attention and is not worth attention. 

A “stabilization,” then, is always a 
speculation to see if its authors cannot 
force or persuade the world to take 
their commodity at the price they see 
fit to set, and as much of it as it would 
take at any other price. Strength is 


to lie, not in 


superigy efficiency, but 
irk agi dssodiatiog of conspirators. It is 
sdor~ ‘regarded “with_/resentment and 
suspicion; the brains of the world are 
enlisted to discredit and undermine it. 
The scheme becomes, most unacceptably 
to its promoters, a sort of campaign of 
altruism; taking the market from the 
strong to hand it over to the weak. 
Marginal producers who find the price 
attractive, or worth while, are bound to 
make as much hay as they can while the 
sun of stabilization shines. In this way 
the term is found to contradict itself; 
for those who desire stability will find 
speculation and altruism but poor reeds 
to lean on. 

Thus I think that the term “stabili- 
zation” as it has been used is a false 
one: it means price fixing, or rather 
price raising by manipulation. These 
last terms do not sound so well; they 
have been discredited over and over 
again. Real stability is always in the 
wise conduct of business. 





A Prospector’s Hoist 


ECENTLY I saw a hand hoisting 

rig that was new to me, and which, 
in some respects, was better than the 
usual windlass and bucket for shallow 
shafts, writes J. B. Paxton, of Wagoner, 
Ariz. It was operated entirely by one 
man at the shaft bottom, dumped the 
muck clear of the shaft, and was in- 
expensive to make. The shaft in which 
I saw the rig used was down 25 it., the 


walls were good, and no timber had 


been needed. 


A mast and boom, made from two. 


10-ft. saplings, were set up near the 
shaft. The boom was fitted at the 
lower end with an iron shoe, which 
was bolted to a bracket, fasteried to the 
mast. This arrangement allowed the 
boom to move sideways between two 
of the guy ropes. A rope, which was 
tied to the upper end of the boom and 
wound around the mast for a couple 
of turns and fastened, held the boom 
at the proper height and caused the 
boom to swing from the shaft to the 
dump. 

A bucket, holding about 1 cu.ft., was 
made from a carbide drum. This 
was reinforced by strap iron, riveted 
around the upper edge and the bottom. 
The sides were strengthened by a 
U-shaped piece of 3x}-in. iron, also 
riveted. A bale, fastened to bolts in 
the U-strap near the bottom, permitted 
the bucket to be dumped by opening the 
dumping latch. A double block was 
tied to the upper end of the boom, and 
a “riding hook” hung from the bottom 





rivet of the block. A single block was 
hooked to the bale of the bucket,-and a 
g-in. rope was used. The rope was 
long enough so that the loose end was 
tied to the riding hook; this provided 
a method of operating the hook and 
also of holding the boom in a stationary 
position when raising and lowering the 
bucket. 

When operating the hoist, the miner 


at the shaft bottom swung the boom: 


and empty bucket from the dump to a 


Arrangement of prospector’s hand hoist 
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point over the shaft by pulling on the 
hoisting rope. The bucket was then 
raised an inch or so, and the rope held 
with one hand. Meanwhile with the: 
other hand, the riding hook was drawn: 
back from the bale by the-rope fastened 
to it, and the rope made fast to a short- 
piece of drill steel that was set in the 
wall of the shaft. The bucket was then 
lowered and filled with muck, the- bale 
set in position and -locked, and the 
bucket hoisted until: the two blocks 
touched. Holding the rope with one 
hand, the rope to the riding hook was: 
loosened, allowing the hook to swing. 
under the bale, when, by easing off on- 
the hoisting rope, the loaded bucket 
was left hanging on the hook ready to 
travel: Making sure that the ropes. 
were all clear, the miner let the boom 
and bucket swing, holding the dump. 
cord in one hand. A knot tied in the 
dump cord indicated when the bucket 
had reached the dump. A slight pull 
opened the latch and dumped the bucket. 
The average time of operation was five 
minutes per load. 

The operation was easily performed, 
and, unless the miner unintentionally 
stood on the trip cord, there wasn’t any 
danger that the bucket might dump 
while over the shaft. He always stood 
in the farthest corner of the shaft when 
hoisting, and therefore was in the clear 
when the bucket dumped. In the ac- 
companying sketch, the bucket is shown 
swung one quarter of a turn from its 
actual position when being hoisted. 
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~COMMENT AND CRITICISM 


4 MM | 


The Threat of Unemployment 


To the Editor of “E.&M.J.”: 


An interesting question is: “Can the 
mining industry do anything for itself 
to nullify the threat of unemployment 
or to minimize its dangers?” Not only 
the economist but every business man, 
whether employer or employee, ac- 
knowledges that the steady running of an 
industry is desirable. The question 
arises whether such a state of affairs 
is possible when the demand for a 
product must vary from time to time. 
So far as mining is concerned, the best 
that a company can do during hard 
times is to continue operating, even 
though at a small loss; this plan is 
especially applicable when a depression 
is apparently only temporary. An im- 
portant factor, the importance of which 
grows with increasing distance from 
sources of supplies, technical assistance, 
and unskilled labor, is to keep intact an 
organization that has proved to be 
competent. As the mining industry, 
like any other, is subject to its ups and 
downs, such action is possible only 
through the establishment of a reserve 
fund. The first duty of any enterprise, 
it appears to me, is to create such an 
emergency fund before the declaration 
of any dividend, and to add to that fund 
while the enterprise is profitable. This 
is a sound policy. Nevertheless, owing 
to the desire to pay a high dividend at 
the earliest possible moment, the amount 
carried forward to reserve is frequently 
reduced to an unwise minimum. This 
is particularly true of the smaller com- 
panies. Such a policy may benefit the 
gambler in stock by seemingly increas- 
ing the value of his holdings, but it does 
not redound to the ultimate advantage 
of an enterprise. One has to acknowl- 
edge the right of any man to sell out 
at a good profit, but I doubt if the 
viewpoint that a mining stock should 
be regarded as another opportunity to 
play margins can do the industry any 
good. The industry depends for its 
success upon financial stability. A 
mine, at any one time, has a certain 
actual value, and no amount of manipu- 
lation in the stock market can augment 
or diminish that value. As a matter 
of fact, the application of false values 
has done much harm to mining, inas- 
much as it has often caused unemploy- 
ment. This condition has followed in 
consequence of the difficulty experienced 
in raising legitimate additional capital 
after a period of wild investment. 
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No mine can enjoy an indefinite ex- 
istence. Some mines attain old age, but 
the majority die young. Permanency 
of employment at any one mine is there- 
fore almost impossible. If the mining 
industry, as a whole, however, is man- 
aged wisely, money to finance a new 
enterprise will be forthcoming to take 
the place of every mine that has to close. 
Labor can thus be given continuous 
employment if individuals, and at times 
entire families, can and will move from 
one state to another, or even from one 
country to another. No sympathy need 
be wasted on the individual who lives 
up to his income, who does not see the 
small dark cloud on the horizon. On 
the other hand, I have seen worthy men 
with family obligations forced con- 
stantly to bear in mind the prospect 
of unemployment. The question is a 
serious one, not only from the stand- 
point of gaining a steady livelihood but 
also because of the effect that possible 
unemployment has on the morals of 
mankind. Moreover, possible unem- 
ployment involves a wearing and an 
increasing degree of self-sacrifice which 
is likely to lose its novelty and which 
certainly detracts from a man’s full 
capacity for usefulness. This viewpoint 
has unfortunately had little attention 
and is even received with impatience. 
Nevertheless, it reaches down to the 
very roots of civilization, and must be 
considered by good management. 


Well, how can we improve the situa- 
tion? It is one thing to lay one’s finger 
on an evil, and quite another thing to 
eradicate it. But closing one’s eyes to 
a problem has never yet solved it. Our 
problem is either to avoid entirely the 
evil of unemployment or, at least, to 
mitigate its undesirable effects. We 
have seen that the giving of fictitious 
values to mining stock by no means 
promises solution of the problem. In- 
crease of remuneration does not solve 
the problem in its entirety. I do not 
agree with a friend of mine who main- 
tains that a mining enterprise which 
cannot raise sufficient capital to be able 
to pay good wages has no right to ex- 
istence. I agree, if the basic idea in his 
contention is that no company has the 
moral right to operate should it decide 
to maintain dividends by a decrease in 
that reward to labor that local condi- 
tions have proved to be equitable. We 
are a long way from the millennium, and 
our problem will remain unsolved if we 


do not, for the time being, lay less em- 
phasis on its sentimental and more on 
its practical phases. It seems to me that 
we should experiment along the lines 
of state insurance. The necessary funds 
for each industry should be met as far 
as possible by contributions from both 
employer and employee, state aid to be 
invoked only under exceptional circum- 
stances. This state organization should 
operate a central clearing house; much 
unnecessary and costly drifting of labor 
results from the lack of such a central 
institution. 

I do not think that any voluntary 
unionism on the part of the several 
branches of the mining profession, with 
a view to mutual aid, is possible at 
present. Those at work would wish to 
resign from such an organization and 
those unemployed would wish to join 
it. The advantages of co-operation can 
neither be taught nor learnt in a day. 
New York City. Paut T. BrRuHL. 


Early Flotation Results 
at Anyox 


To the Editor of “E.&M.J.”: 


Referring to Mr. Maxwell’s very care- 
fully prepared and valuable article on 
the Anyox concentrator of the Granby 
company, in your issue for April 7, 
1930, it occurs to me that, as a matter 
of historical interest, some of your 
readers might like to compare the 
present excellent results being obtained 
there with some of the early results of 
the operation of the pilot concentrator. 

The mill feed now is of course some- 
what different from what it was then, 
particularly as to the sulphur content. 
However, even in 1917, long before the 
days of xanthate and selective flotation, 
fairly respectable results were obtained, 
as shown by the following comparison 
between the average operating results 
of the pilot concentrator for Nov. 25, 
1927, and the present averages as given 
in Mr. Maxwell’s article: 


Pilot Present 

Concentrator Practice 
Dry tons milled perday... 65 4,800 
Feed, per cent copper... . vee 1.20 
Concentrate, per cent 

IES 5 a ake ge ness oi 1 16.0 

Tailing, percent copper... 0.12 0.11 
Ratio of concentration... . 8.3tol. 14.87 to 1 
Per cent copperrecovery.. 91.4 91.63 


The pilot concentrator was equipped 
with six Janney mechanical cells, and 
the only flotation reagent used was 
No. 80 Pensacola crude pine oil. 

H. R. Rossins, 


Oriental Consolidated Mining Company, 
Korea. 
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Montana’s Chromite 
Reserves 


To the Editor of “E.&M.J.”: 


Considerable interest has been cre- 
ated in this section of Montana by the 
references to Montana chromite in an 
article in the Feb. 8 issue of Engineer- 
ing and Mining Journal which tend to 
leave the impression that these deposits 
are insignificant. We submit the fol- 
lowing, taken from reports of geologists 
and engineers who studied the deposits. 

Chromite was discovered in Montana 
in 1917 by J. F. Brophy, who located 
several claims on the Silver Run 
plateau about 9 miles southwest of Red 
Lodge, in Carbon County. Later a dis- 
covery was made in Sweetgrass County 
33 miles southwest of Big Timber, just 
east of the Boulder River; also on Rock 
Creek, 42 miles southwest of Columbus. 
Other discoveries were made in the 
same general locality. 

In general, the chrome apparently 
occurs as magmatic segregations in a 
huge gabbro dike 2,000 to 8,000 ft. wide 
and approximately 44 miles long in a 
southeast-northwest direction, from a 
point on the Boulder River 3 miles 
south of Contact to a point about 8 
miles west of Red Lodge, where the 
dike turns southwest and continues for 
about 25 miles. 

Near the center of the dike and along 
its long axis occur lenses of chromite 
ore of varying lengths and widths. 
Some seem to be unbroken for lengths 
of 5,000 or 6,000 ft. and widths vary 
from a few inches up to 30 ft. or more. 
Others show for lengths of 1,000 or 
2,000 ft. and widths vary from 8 in. to 
18 ft. These lenses have been proved 
by erosion through a vertical horizon 
of approximately 4,000 ft. 

For example, on three mineral loca- 
tions in Carbon County, 15 miles from 
Red Lodge, there are three lenses 30 
ft. or more in width, two having a 
proved length of over 1,000 ft. each 
and one shown plainly by float for 2,000 
ft. At this place the chrome ore has a 
vertical exposure of 1,400 ft. Samples 
have shown a chromic oxide content as 
high as 60 per cent. A mill test made 
on the second-class ore on 35-mesh 
grinding and table concentration showed 
37.4 per cent Cr,O,, 20.9 per cent FeO, 
and 11.2 per cent SiO, in the heads, and 
48 per cent Cr,O,, 22.8 per cent FeO, 
and 2.9 per cent SiO, in the tailing. 
On grinding to 65 mesh the grade of 
the concentrate was increased to 49.5 
per cent Cr,O,. From what we can 
learn it would appear that this concen- 
trate should be commercial in grade 
and usable at this time, though there 
appears some question as to the high 
iron content of the ore. 

About 30 miles of the dike has been 
Prospected, showing frequent occur- 
rences of chromite ore, the greatest 
amount of work having been done on 
the Silver Run and Hell Roaring 


plateaus in Carbon County, on the Rock 
Creek plateau in Stillwater County, and 
on the East Boulder and Main Boulder 
rivers in Sweetgrass County. 

The deposits are approachable on 
water grades at six points along the 
dike. The ores on the Silver Run 
plateau would require an average 9-mile 
haul to railroad at Red Lodge and on 
the Hell Roaring plateau an average 
14-mile haul to the same point. In 
Stillwater County, the ores on the Rock 
Creek plateau would require a 42-mile 
haul to the railroad at Columbus and 
those on the West Stillwater a 55-mile 
haul to the same point. In Sweetgrass 
County the ores on the main Boulder 
would require a 33-mile haul to railroad 
at Big Timber and those on the East 
Boulder a 10-mile longer haul to the 
same point. D. P. BATEs, 

Secretary, Chamber of Commerce. 

Livingston, Mont. 


Ammonia in Complex Ore 
Flotation 


To the Editor of “E.&M.J.”: 


The interesting article by F. G. 
Bacon, in the April 24, 1930, issue of 
Engineering and Mining Journal, on 
the possibilities of ammonia in complex- 
ore flotation, regarding the inhibiting 
effect of ammonia on pyrite, and de- 
pression of sphalerite by zinc-am- 
monium sulphate, recalls numerous tests 
and experiments that I made prior to 
1918. Referring to my U. S. Patent 
1,254,173, issued Jan. 22, 1918, one 
claim reads as follows: 

“The method of recovering the 
valuable elements of complex sulphide 
ore containing iron sulphide, which 
comprises the treatment of crushed ore 
with an ammoniacal solution and a 
frothing agent, thereby altering the iron 
sulphides to render the same substan- 
tially immune to flotation. and creating 
in the mixture uprising air bubbles 
carrying the metallic values.” Also a 
claim in my» U. S. Patent 1,334,420, 
issued March 23, 1920, reads as follows: 
“The herein described process of con- 
centrating metals in ores consisting of 
treating ore in comminuted form in 
water containing a metal-ammonia salt 
and then by flotation recovering the 
concentrate.” 

It is not generally known that am- 
monium nitrate is also an efficient “dead- 
ener” of pyrite, especially in recleaning 
a bulk flotation concentrate. 

Ammoniacal oil mixture or emulsion, 
prepared by violently agitating one vol- 
ume of aqua ammonia, one volume of 
Cleveland Cliffs No. 2 creosote, and two 
volumes of water, was used in the Tom- 
boy mill near Telluride, Colo., as the 
selective flotation reagent for a number 
of years prior to the exhaustion of the 
orebodies. The Tomboy Mines Com- 
pany was the first licensee for the use 
of these patents. Josepu T.-TErRyY. 
Los Angeles. 
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Exactitude and Rectitude 


in Ore Estimates 


To the Editor of “E.&M.J.”: 


In the issue of March 8 you criticize 
the estimates of ore reserves made by 
the manager of a certain well-known 
gold mine, because, after first stating 
that owing to the nature of the deposits 
only approximations could be arrived 
at, he proceeded to give exact figures 
of 418,877 tons valued at $4,727,551.53. 
You might also have noted that the same 
report gives: drifting, 61,459.25 ft.; 
crosscutting, 12,300.9 ft.; and diamond 
drilling, 38,062.5 ft., all very exact 
figures. 

My interpretation of the report is 
that the figures given are the exact 
results arrived at by compiling accumu- 
lated office data, and are the manager’s 
unvarnished statement derived from his 
records. The figures are presented 
without trimming and are accompanied 
by the warning that ore reserves are 
difficult to figure, but to guide share- 
holders the manager has given them the 
results of his estimates. It is up to 
shareholders to apply their own specu- 
lative factors in rounding out the esti- 
mates that are made a part of the engi- 
neer’s report. 

The gentleman whose report you 
criticized is an engineer with 35 years 
of experience in estimating ore values, 
and he is not in the habit of trimming 
his estimates to round numbers. His 
recent analytical report on a certain 
base-metal property was an eye-opener 
to the mining public, which had been 
following the breezy estimates of pro- 
moters and brokers, and the sketchy de- 
ductions of less competent engineers, 
and paying fancy prices for base-metal 
shares. This last-named report punc- 
tured and deflated several hot-air 
balloons. 

In the district where these things 
have occurred every crooked game 
known to mining has been put over, and 
I think you do wrong to “pan” one of 
the few engineers whose practice it is 
to hew to the line and let the chips fall 
where they may. P. A. RosBins. 
Highland Park, Ill. 


[The editorial in question was not 
written with the idea of “panning” any 
individual. If written with that pur- 
pose, pains would not have been taken 
to maintain the anonymity of the persons 
involved. It was written with the idea 
of criticizing an absurd and widespread 
practice. Mr. Robbins’ reference to the 
exactness of the other data in the report 
is not convincing. Diamond drilling 
and drifting «can be measured accu- 
rately. They have been done; they are 
of the past. Ore reserves are of the 
future. At best, they can only be esti- 
mated, and mining history has proved 
times without number that no ore reserve 
estimate is accurate until the last ton of 
ore in the deposit has been mined.— 
Ep1Tor. | 
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INDUSTRIAL PROGRESS 


“Sang, 


New One-Man Stoper Drills Rapidly 


in Widely Varying Ground 


Other New Equipment 





A new automatic rotating water stoper for heavy work 
in hard rock 


W ITH the purpose of producing a 
better machine for drilling upper 
holes, an entirely new drill has been 
introduced by Sullivan Machinery 
Company, Chicago. This is the “S-2” 
automatic rotating water stoper, shown 
in the illustration. It is intended for 
heavy stoping work and_ hard-rock 
conditions. Outstanding among the 
features that have been tested in the 
field are: automatic rotation, ease and 
precision of drill-feed pressure control, 
combined air and water jet, automatic 
lubrication, and ease of handling under 
all conditions. 

With the feed piston in, the drill is 
only 614 in. long and is readily handled 
by one man. It drills rapidly in all 
kinds of ground. Where the ground is 
soft, broken, or fitchery, the drill clears 
itself readily, making straight, true 
holes, according to the manufacturer. 
In hard, solid ground, its powerful 
snappy blow gives maximum cutting 
speed. The drill is free from vibration, 
runs smoothly, and is well balanced. It 
handles 1-in. quarter-octagon hollow 
steel up to 10 ft. and will drill deeper 





where conditions are favorable. The 
designers have cut down the weight 
where it is not required, and have 
furnished strength and wearing qual- 
ities at points where strain and wear 
occur. 

This stoper is fitted with the Sullivan 
cylindrical sleeve or shell valve, which 
permits remarkably simple and com- 
pact design with perfect control. Front 
and rear end cylinder cushions prevent 
damage to the drill. The automatic 
rotation mechanism is of simple, durable 
design and positive in action. Lubrica- 
tion is supplied by a line oiler and 
from an oil reservoir in the hollow 
handle. No additional lubrication is 
necessary. Drill feed and _ throttle 
valve are controlled by one hand, 
making operation easy. The valve has 
a wing-type handle, which admits air 
to ‘the operating valve and drilling 
cylinder. An auxiliary valve operated 
by a push button in the center of the 
wings controls the air to and from the 
feed piston. 

An adjustable valve controls the flow 
of water to the water tube. From this 


This air-dump drop- 

door car is of 10 cu.yd. 

capacity and for 36-in. 
gage track 


valve the water goes into the back head 
and directly to the tube, which dis- 
charges well into the mouth of the 
steel. A jet of live air surrounds this 
tube, sealing it against leakage and 
providing pressure that assures delivery 
of the water to the drill point. Water 
leakage at the chuck is prevented by 
its inclosed dust-proof and water-tight 
design, which also protects the work- 
ing parts from drill cuttings and other 
abrasives. The exhaust air is directed 
away from the operator. 

All parts of the stoper are made from 
either drop-forged billets of alloy steel 
or from. tool-steel bars, specially 
hardened, and ground and lapped to fit. 
All parts are interchangeable. Hollow- 
hexagon shankless steel, $ or 1 in. in 
size, may also be used, but requires the 
use of a special chuck bushing. 


Air-dump Car of Drop-door Type 
for 36-in. Gage 


Success of the standard-gage air- 
dump cars of the drop-door type has 
led to the development of a similar 
car for 36-in. gage. A car of this type 
and gage, and of 10-cu.yd. capacity, 
has been designed by the Western 
Wheeled Scraper Company, Aurora, III. 


- 





This stone crusher is of the hammer- 
mill type. See opposite page. 


It is intended for all kinds of stripping 
and mining work where local conditions 
make narrow-gage equipment desirable. 
It is of low loading height and without 
locking mechanism of any kind. The 
cross sills rest directly on the under- 
frame draft sills, supported on side 
pivots. The bed cannot be dumped 
until air has been let into the cylinders, 
thus eliminating the possibility of 
accidental dumping through careless- 
ness. The dumping operation is effected 
quickly with relatively small air con- 
sumption by means of single-stroke 
cylinders, one on each side of the bed. 
The down-turning door acts as a chute, 
throwing the load to a greater distance 
from the track than is possible with 
the lift-door type of cars, thus eliminat- 
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ing much spreading. Wherever prac- 
ticable, structural shapes, flat plates, 
and bars are used in construction, in- 
stead of flanged plates, to simplify 
repairs and reduce maintenance costs to 
a minimum. Weight is approximately 
30,000 Ib. 


Stone Crushing on a New Principle 


A new crusher, recently developed by 
the Western Wheeled Scraper Com- 
pany, Aurora, IIl., is said to utilize an 
entirely new principle as applied to stone 
crushing. In it the principle of the 
hammermill is adapted, the hammers, 
however, being rigid instead of swing- 
ing. The frame is built of structural- 
steel shapes and plates, and within it a 
20-in. rotor revolves at 1,000 r.p.m., 
carrying with it three steel hammers 
which are rigidly fastened to it. These 
hammers are each 20 in. long and strike 
50 blows per second against the rock 
as it falls through the opening, with the 
result that the rock is broken instead 
of crushed. That part of the feed 
which is insufficiently broken is forced 





Three steel hammers are rigidly 
attached to rotor 


between the revolving hammers and a 
fixed die which is barely cleared by the 
hammers as they whirl around. After 
this crushing, the oversize is returned 
for regrinding. 

The rotor is supported by two over- 
size self-aligning roller bearings, which 
are sealed in dust-proof housings and 
require oiling twice a week. Wear on 
hammers and die is taken up by shims 
which can be inserted without loosening 
a bolt. The crusher weighs 6,000 Ib., 
has a 9x20-in. opening, and will pro- 
duce from 20 to 30 cu.yd. of 1-in. stone 
per hour, with smaller power consump- 
tion than other crushers of greater size 
and less capacity. 


Balancing Screen Vibration 
Proved Effective 


The balanced vibrating screen made 
by the Smith Engineering Works, Mil- 
waukee, Wis., has been described in an 
earlier issue. In it the two decks move 
in opposite directions, this opposed 
eccentric action automatically balancing 
the unit, so that little vibration is trans- 
mitted. This corrects the tendency of 
the unit to shake itself to pieces. The 
effectiveness of the scheme has been 
strikingly demonstrated recently in the 
field, according to the manufacturer. 
Without consulting the latter, a cus- 
tomer removed the screen trays from 
the bottom deck, thus virtually con- 
verting the unit to a single-deck vibra- 
tor. Before this change the machine 


was running 
smoothly, but 
as soon as the 
lower deck 
was removed 
the vibra- 
tion became 
very pro- 


This sheave 
has been 


designed 
nounce d . especially 
Then he bolt- for slushing 
ed some an- service. 
gles to the See text 
bottom deck, below, 
at right. 


restoring the 
balanced con- 
dition, where- 
upon the vi- 
bration again 
disappeared. 





For Lifting Magnets 


A new automatic lifting-magnet con- 
troller with an automatic drop arrange- 
ment has been developed by Cutler- 
Hammer, Milwaukee, Wis. Its automatic 
drop feature relieves the operator of 
an extra operation of the master switch 
each time the magnet is unloaded, 
giving him more time to operate the 
engine and brake levers and saving 
considerable time in loading and un- 
loading. The new controller is fully 
inclosed to protect the operator against 
shock and flying particles, and the con- 
troller against damage. The mechanism 
is mounted on an asbestos lumber 
panel which is moisture-proof and 
withstands heavy shocks. 


New Gas Burners 


For use in kilns, driers, boilers, fur- 
naces, ovens and similar installations, 
the Denver Fire Clay Company, Denver, 
Colo., has developed a so-called Type 
A-DFC atmospheric gas burner. This 
burner is intended to solve the problems 
met in burning artificial or natural gas. 
It consists of four parts: a nozzle, a 
throat, a spud, and an air shutter. 
Throat and nozzle are made of highest- 
grade refractories, offering the same 
heat - resistance as the walls of the 
apparatus itself and assuring long life. 
The nozzle is provided with longitudinal 
edges or riflings, to increase the effi- 
ciency of the butner and to accelerate 
combustion. When the burner is fired, 
these fins become incandescent, acting 
as a combustion accelerator. This pre- 
vents the flame from blowing out even 
when under a strong draft. Another 





Atmospheric gas burner of 20,000 
cu.ft. hourly capacity 
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feature is in the throat, which has the 
shape and performance of a Venturi 
tube. Because of this arrangement, the 
gas upon leaving the spud sets up a 
powerful vacuum, assuring the injection 
of sufficient air to the shutters at all 
gas pressures. As natural gas requires 
10 cu.ft. of air for each cubic foot of 
gas consumed, which is slightly more 
than twice the amount of air required 
by artificial gas, this type of throat 
obviously makes greater efficiency pos- 
sible. The burner also has an im- 
proved air shutter for controlling the 
exact amount of air supplied. This 
consists of a circular disk installed on 
a spud extension, which can be adjusted 
to any desired volume. 

Another burner, known as_ the 
“DFC,” and utilizing gas as fuel, is 
built upon the same principle as the 
Type A burner just described, but is 
intended for use only with boilers. It 
has been designed specifically for such 
work and is said to assure definite fuel 
economy, reduced labor, and lower 
maintenance expense. 


A New Sheave for Slushing 


Success of underground scraper 
loading depends on the freedom from 
delay with which the work is attended. 
Earlier designs of sheaves available on 
the market have frequently failed to 
meet the severe service, causing delays 
by jamming or splintering of the wire 
rope, wearing out the bearings, and 
by the binding of the pulley against 
the side plates. Engineers of the Sul- 
livan Machinery Company, Chicago, 
have designed a new sheave or tail 
block for use in connection with this 
kind of work. It is built in 8, 10, 
and 12 in. diameters, and is of 
unusually heavy and sturdy construc- 
tion. The sheave itself is of manganese 
steel with side plates of electric steel 
castings. In this device the hook is of 
drop-forged alloy steel and may be 
replaced by a swivel eyebolt if desired. 
The Hyatt roller bearing supporting 
the sheave revolves on a hardened steel 
shaft of large diameter, which is hollow 
and serves as a reservoir for lubricant. 
The sheave is recessed into the side of 
the plates, thus preventing the pos- 
sibility of jamming as well as undue 
wear on the rope: Snatch block con- 
struction has been employed and _ the 


block may be readily opened by 
removing a pin. Pressure fittings are 
provided. 


Automatic Switching for 
Motor Generators 


New simplified automatic switching 
equipment, available for the control of 
standard-size motor generators for min- 
ing service, has been announced by 
Westinghouse. This is for controlling 
100, 150, 200, and 300 kw., 2,300 volt, 
a.c., three phase, 25 or 60 cycles, 250- 
275 volt, or 600 volt d.c. motor-gen- 
erator sets. 

Automatic switching equipment pro- 
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vides for starting and stopping the unit 
by means of a remotely mounted push 
button, or a control switch mounted 
on the switchboard. The motor-genera- 
tor is connected to the auto trans- 
former for reduced voltage starting, 
after the starting impulse has been 
given by the closing of the push button, 
or _the control switch, and relays 
indicate correct starting conditions. 
When the unit reaches synchronous 
speed, the generator voltage is built up, 
and the synchronous motor field is 
excited, the motor is connected to the 
full line voltage. If the d.c. line con- 
ditions are normal, as indicated by the 
automatic reclosing equipment, the gen- 
erator is automatically connected to 
the line. 


A New Mine Fan 


One of the accompanying cuts shows 
a high-speed mine ventilating fan, 
recently introduced by American Blower 
Corporation, Detroit, Mich. This fan 
is of aluminum alloy construction and 
is not only light and easily portable 
but resists mine corrosion. It has been 
designed to obtain the maximum pos- 
sible air delivery from the 5-hp. motor 
under actual operating conditions. 


The Heaviest Belt Conveyor 


What is said to be the heaviest and 
thickest conveyor belt that has ever 
been used has recently been installed in 
the new screening plant of the Michigan 
Limestone & Chemical Company. It is 
54 in. wide and of stepped-ply construc- 
tion, having sixteen plys at the side 
and fourteen at the center. The top 
cover is 33 in. thick, and the duck used 
is of 42-0z. weight. Total thickness of 
the belt is 13 in. 

The conveyor is 700 ft. long, center 
to center, the vertical lift being 147 ft. 
It is handling 1,950 tons per hour dis- 
charge from a 60-in. primary crusher. 
The maximum size of pieces is 15 in. 

The conveyor was shipped in three 
rolls, each of huge dimensions and 
weighing 21,000 Ib., and was spliced in 
the field in a vulcanizing press to make 
the belt endless. In spite of its thickness, 





A light, 


portable corrosion-resisting 
mine fan, by reason of its 
aluminum construction 
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the belt troughed perfectly without a 
load when installed. For this conveyor 
a special tandem drive was designed, 
each 84-in. pulley being driven inde- 
pendently by a 250-hp. motor. Special 





54-in. Timken bearing idlers were 
designed for this installation by the 
engineers of the Robbins Conveying 
Belt Company, New York, the manu- 
facturer. 





Timkenizing a Locomotive for Test Purposes 





Equipped with anti-friction bearings throughout, this 711,500-Ilb. locomotive is 
to be subjected to a two-year test on various roads 
in both freight and passenger service 


To demonstrate the possibilities of 
anti-friction bearings as applied to the 
axle journals of steam locomotives, the 
engineers of the Timken Roller Bear- 
ing Company resorted to the extraor- 
dinary means of building a locomotive 
equiped throughout with Timken bear- 
ings and suitable for service on both 
freight and passenger runs. This loco- 
motive was intended to serve as a means 
of obtaining complete and accurate data 
on every phase of bearing performance 
under every variety of operating con- 
ditions. The plan further calls for lend- 
ing the locomotive to different railroads 
for varying periods, to be used in their 
regular service. During its stay on each 
road the performance of the engine and 
of the bearings is to be carefully ob- 
served and recorded. It is estimated 
that two years will be required to com- 
plete the tests. 

In pursuance of the plan, the 
American Locomotive Company was 
commissioned to build a locomotive of 
the 4-8-4 type, according to specifica- 
tions furnished by the Timken com- 
pany’s engineers. This locomotive was 
completed and had its preliminary trials 
a short time ago, and has been turned 
over to the Pensylvania Railroad for its 
first test. The service for which it is 
intended and the fact that it is equipped 
with tapered roller bearings necessitated 
several novel features in design and 
construction, so that it represents an en- 
tirely new chapter in locomotive 
development. 

The locomotive is shown in one of 
the accompanying illustrations. Essen- 
tially it has a total length with tender 
of 102 ft. and a total weight of 711,- 
500 Ib., the engine weight being 417,500 
lb. It has a maximum speed of 85 
miles per hour, and operates on two 
alternative steam pressures, 250 and 235 
Ib. respectively. The weight on the 
drivers is adjustable, so that there are 
two tractive effort ratings. Maximum 
starting effort at 250-lb. steam pressure 
is 76,500 Ib. and at 235 Ib. 71,900 Ib. 
This alternative rating is made necessary 


by the variations in the weight limita- 
tions in force on different roads. 

This engine is the first to be so com- 
pletely anti-frictionized. Tapered-roller 
bearings are used on the main drivers, 
the engine trucks, trailer trucks and 
tender trucks. They are also used on 
the crankshaft and the idler gear of 
the Franklin booster. Since each appli- 
cation presented individual problems and 
operating requirements, a _ different 
method of mounting the bearings was 
used in each case. 

Another feature of the locomotive is 
the novel use of alloy steel parts. These 
play an important part in meeting the 
specifications as to speed. The permis- 
sible top speed was obtained in part by 
the use of heat-treated one-piece pistons, 
heat-treated hollow piston rods, heat- 
treated nickel-vanadium steel cross- 
heads, and side rods of normalized 23 
per cent nickel steel. The result was 
that the weight of the reciprocating 
parts has been reduced 460 Ib. per side. 
In the case of the crosshead guides, 
not only was the weight reduced in this 
manner, but the wearing quality was 
greatly improved. On the whole, the 
locomotive is expected to effect revo- 
lutionary changes in railroad practice. 
According to the Timken engineers, it 
combines the characteristics as to speed 
of the passenger locomotive with the 
power and capacity of the modern high- 
speed freight locomotive. Its perform- 
ance from a practical and an economic 
standpoint should show an enormous 
improvement. 





Bulletins 


Lubricants—Merco Nordstrom Valve 
Company, 343 Sansome St., San Fran- 
cisco, Calif. Manual on lubricants. 


Screens—Orville Simpson Company, 
Cincinnati, Ohio. Catalog No. 80. Rotex 
screens. 


Roller Bearings—Roller Bearing Com- 
pany of America, Trenton, N. J. Cata- 
log No. 40. Heliflex bearings. 
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JAMES R. HOBBINS 


James R. Hobbins was elected a direc- 
tor of Anaconda Copper for three years, 
at the annual stockholders’ meeting at 
Anaconda, on May 21. He succeeds the 
late Nicholas F. Brady, whose term 
would have expired at this time. Mr. 
Hobbins became connected with the 
Montana Power Company in 1912, and 
was subsequently made manager of the 
Great Falls district. In 1922 he was ap- 
pointed assistant to the president of the 
company, with headquarters in Butte, 
and a year later was made vice-president 
in charge of all Montana operations. He 
is 47 years old, and a graduate of the 
engineering school of the University of 
Wisconsin. 


Edwin Mills is in New York, at the 
Harvard Club. 


_ Arthur Zentner, of San Francisco, is 
in New York. 


Louis A. Ware is expected in New 
York from Los Angeles. 


Herbert S. Gieser, metallurgist, for- 
merly of El Molino, Sonora, Mexico, is 
now in San Francisco. 


L. W. Strauss has returned to New 


York from a recent professional trip to 
Virginia and North Carolina. 


James R. Finlay and Arthur Notman 
announce that they have removed their 
offices to 40 Wall St., New York. 


Chester Beatty, chairman of the board 
of directors of Rhodesian Selection 
Trust, is expected in New York from 
London. 


J. F. Kapnek, director of several South 
African mining companies, has returned 
to South Africa after a visit to the 
United States and England. 


Dr. C. Camsell, deputy Minister of 
Mines, Ottawa, was elected president of 
the Royal Society of Canada at the re- 
cent annual meeting in Montreal. 


H. W. Gartrell, head of the Mining 
School of the University of Adelaide, 
left Australia early in May for a tour of 
American and Canadian mining fields. 


_ Philip D. Wilson, of the staff of Amer- 
ican Metal, has returned to the New 
York office of the company, from a trip 
to South Africa and a subsequent visit 
to several mines in Europe. 


F. W. Snow, J. F. McLanahan, and 
Lawrence Geraux, all of the staff of 
Archer E. Wheeler, arrived recently in 
Moscow, headquarters of the Wheeler 
staff in Russia. 


Arthur V. Corry, mining engineer, of 
Butte, was elected president of the Mon- 
tana Society of Engineers, at the meet- 
ing on May 12 at the Butte Chamber of 
Commerce. 


J. B. Tyrrell, managing director of 
Kirkland Lake Gold, was awarded the 
honorary degree of Doctor of Laws, at 
the commencement exercises of the Uni- 
versity of Toronto, on June 5. 


Roy F. Fuhrman, of Rochester, N. Y., 
who graduated from the New Mexico 
State School of Mines this spring, has 
accepted a position with Continental 
Diamond Drilling, of Quebec and Los 
Angeles. 


A. E. Carlton has resigned as presi- 
dent of Golden Cycle, but remains a 
member of the board of directors. He is 
succeeded in the presidency by L. G. 
Carlton, who was vice-president and 
general manager. 


Kirby Thomas was one of the valua- 
tion experts for the estate owning Mam- 
moth Cave, Kentucky, in the recent con- 
demnation proceedings brought by the 
State of Kentucky to secure this natural 
wonder for a national park. 


H. I. Altshuler has been appointed 
general superintendent of mines for the 
Cia. de Real del Monte y Pachuca, with 
headquarters at Pachuca, Hidalgo, Mex- 
ico. Mr. Altshuler was formerly con- 
sulting engineer to the company. 


James D. Sisler has resigned as Asso- 
ciate State Geologist of Pennsylvania, 
to accept the office of West Virginia 
State Geologist, to which he was re- 
cently elected. He will assume his new 
duties at Morgantown, W. Va., on 
July 1. 

Philip R. Bradley recently left San 
Francisco on an annual inspection of 
properties for which he is consulting 
engineer. He will visit Yellow Pine, 
in Idaho; Alaska Juneau, at Juneau, 
Alaska; and Treadwell Yukon, at Mayo, 
Yukon Territory. 


F. W. Maclennan, general manager of 
Miami Copper, will give an address on 
the world copper situation and his trip 
to Africa at the June 17 meeting of the 
Chamber of Commerce of Globe, Ariz. 
He is expected to return to Miami early 
in June. 


Frank M. Smith has been elected 
president of the Northwest Lead Com- 
pany, affiliated with Bunker Hill & Sul- 
livan. He is smelter director for Bunker 
Hill and metallurgical engineer for 
Treadwell Yukon. He is past vice- 
president of the A.I.M.E. and also past 
president of the Northwest Mining 
Association. 


Willard E. Hales has resigned as su- 
perintendent of the Tybo mine of Tread- 
well Yukon, at Tybo, Nev. He had been 
in charge of operations since their start. 
Mr. Hales is succeeded as superintendent 
by George I. Barnett, of the engineering 
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staff of the company. Mr. Barnett_was 
tormerly on the engineering staff of 
West End Consolidated, at Tonopah, 
Nev. 


H. E. Aspoes, K. C. Cartwright, 
George Clemens, Mr. and Mrs. F. E. 
Gray, I. S. James, A. L. Foss, Mr. and 
Mrs. John Lea, R. C. Robin, K. A. 
Rogers, and F. W. Uhler sailed from 
New York for Moscow on June 3, on 
the “Berengaria.” This group of engi- 
neers is one of those sent by Oglebay, 
Norton & Company. They will be con- 
nected with the Stal (The Iron Mining 
and Furnace Trust of the U.S.S.R.). 





OBITUARY 


Walter S. McKee, president of the 
Kensington Steel Company, of Chicago, 
died in Chicago on May 19. 


Lew Davis, of Ophir, Utah, died on 
May 20, at Agua Caliente, N. M. He 
was interested in the development of 
several properties in Utah and Montana. 


A. V. Krassow, mining engineer, died 
suddenly in Glendale, Calif., on May 24. 
He was 52 years of age and had been 
connected for several years with Cananea 
Copper, at Cananea, Mexico. 


James T. Kescel, formerly mill super- 
intendent for the old Daly Judge Mining 
Company, at Park City, Utah, died at 
his home in Monroe, N. Y., on May 12. 
Mr. Kescel was 80 years of age. 


Reginald A. Black, mining engineer 
and inventor of a process for the extrac- 
tion of vanadium from its ores, died in 
Tucson, Ariz., on May 20. He was a 
native of Australia, and a graduate of 
the University of Sydney. He is sur- 
vived by his widow and two children, 
who live in Sydney. 


W. A. Quince, who resigned several 
months ago as manager of Sub Nigel, 
lost his life in a recent accident at the 
Ariston mine, in the Gold Coast Colony. 
Mr. Quince had just returned to Africa 
from London, in connection with. the 
development of the district between 
Heidelberg and the Vaal River. 


Joseph H. Vivian, a resident of Butte 
for the last 43 years, died on May 15, 
after a brief illness. He was connected 
with the Boston & Montana Mining 
Company, which was absorbed by the 
Amalgamated Copper Mining Company, 
and is now a part of the Anaconda Cop- 
per. George Vivian, his son, is a mem- 
ber of the geological department of 
Anaconda. Mr. Vivian was 69 years old. 


Dr. Kuno B. Heberlein died suddenly 
in London on June 1. He was born in 
Switzerland in 1874, and was a graduate 
of the University of Basle, with the 
degree of Ph.D. He was a citizen of 
the United States, and spent a large part 
of his life in this country. He was con- 
nected with the development of the 
Huntington-Heberlein pot-roasting proc- 
ess and the Harris lead refining process, 
which he also introduced in this country. 
Until 1921 Dr. Heberlein was vice-presi- 
dent of American Metal and president 
and general manager of Pefioles Mining, 
Mexican subsidiary of American Metal. 
He was also at one time president of the 
Metallurgical & Chemical Corporation, 
and had extensive mining interests in 
Europe, Australia, and South America. 
During the last two years Dr. Heberlein 
lived in London. 
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NEWS OF THE INDUSTRY 


Geological Survey Obtains Funds 
for More Research 


Appropriation of anew $100,000 item for 
pure research by the U. S. Geological Sur- 
vey will facilitate several important lines 
of mining study, according to plans set by 
Bureau officials. The increase of $50,000 
in the regular federal budget of the geo- 
logic branch for the next fiscal year will 
be an added help, as the regular surveys 
often become research problems in many 
essentials. Studies of the nature and oc- 
currence of orebodies will be a part of the 
program. 

Among the problems under consideration 
are: the enrichment of sulphide ores—pos- 
sibility of developing orebodies that have 
been worked out; relation of ore deposits 
to intrusive volcanic centers; processes of 
rock weathering and their relation to the 
accumulation. of manganese, aluminum, and 
iron ores; origin and nature of ceramic 
clays; ore- and vein-forming solutions; 
part played by colloids in ore deposition; 
occurrence of helium in the earth’s crust; 
and the origin of Death Valley. Studies 
in the petroleum field will include the sys- 
tematic classification of microscopic fossils 
of oil-field value and general studies re- 
lating to the origin of petroleum and its 
formation in. pools. Several new junior 
geologists will be employed during this 
summer’s field season to permit releasing 
trained men for the special studies. 


Officials Object to Suspension of 
Assessment Work on Claims 


Senator Smoot’s bill to suspend annual 
assessment work on mining claims has been 
unfavorably reported by the Department of 
the Interior, according to a statement read 
in the Senate on June 2 by Senator Oddie, 
of Nevada, chairman of the Committee on 
Mines and Mining. The proposed measure 
would have relieved the holders of mining 
claims on the public domain from the re- 
quirement that $100 worth of work be put 
into the claim each year. This would 
have applied through 1929 and 1930, being 
retroactive for the former year. The pur- 
pose was to relieve small holders from a 
burden which might become heavy under 
present conditions of depression. 

Objections were outlined in a letter from 
C. C. Moore, commissioner of the General 
Land Office, indorsed by Secretary Wilbur. 
The present law, Mr. Moore pointed out, 
tends to discourage speculative locations 
and non-productive holdings by non-resi- 
dents while it encourages extraction of the 
ores. Local labor would be hard hit by the 
proposal, it was declared. 


; e 
Palisades Plant Resumes 
Milling has been resumed by Banner 
Development, at its Palisades silver-gold 
property, near Calistoga, Calif., after a 
shutdown during which improvements were 


made, bringing mill capacity up to 120 tons 
per day. The plant formerly handled 60 tons. 
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Tri-State Output About 75 Per Cent 
of Production Rate a Year Ago 


Voluntary Curtailment Disappears as Low-Cost Mines Meet 
With Success in Effecting Economies—W ages Will 
Be Cut as Price of Concentrate Drops to $31 “3 


RODUCTION of zinc concentrate 

from the Tri-State district is about 
25 per cent less than a year ago, as a 
result of the slump in metal prices. 
About 9,500 tons of zinc concentrate is 
being produced weekly, compared with 
about 13,000 tons last year. The average 
grade of concentrate is 58 per cent zinc. 
The effect of the drop in the price of zinc 
concentrate from $42.50 to $31 a ton has 
been to eliminate the high-cost Tri-State 
producers. Voluntary curtailment is no 
longer an important factor, as it was a 
year ago. The low-cost mines contintie 
to operate and are attempting to cut 
costs even further. In this attempt, 
wages are being cut. Increased efficiency 
is visible in Tri-State operations. 

A year ago about 120 mills were 
producing an average of 107 tons each 
of zinc concentrates weekly. At present 
about 85 mills are operating, and the 
average weekly production is 117 tons 
per mill. Some of the increased pro- 
duction per mill is due to the fact that 
a majority of the 35 mills now idle that 
were operating a year ago were high- 
cost, low-grade mines that could neither 
reduce costs nor increase recovery to a 
point where an operating profit was 
possible. This condition seems to be the 
only curtailment program in evidence— 
when a mine cannot make a profit it 
ceases to be operated. Few mines ca- 
pable of making a profit on current 
prices are idle at present. These com- 
panies prefer to hold valuable ore re- 
serves for an upturn in the market. 

Operators’ efforts to reduce costs are 
portrayed in the monthly cost data com- 
piled by the Tri-State Zinc and Lead 
Ore Producers’ Association. In March, 
1930, the average cost of producing a ton 
of concentrates (zinc and lead com- 
bined) was $35.70 a ton, the lowest since 
the organization began compiling costs 
data in 1924. This compares with $38.54 
in March, 1929, which was below the 
1929 average. Producers realized an 
average of $43.50 a ton for concentrates 
(zinc and lead combined) in March, with 
zinc at $37 and lead $66.50, or, in other 
words, made a net profit of $7.80 a ton 
on the 58,000 tons of concentrates (zinc 
and lead) sold during the month. 

Lower costs can be attributed to the 
increased recovery of lead and zinc, 
closing of some of the low-grade prop- 
erties, and extraction of the higher-grade 
ore. Average metal content recovered 
increased from 5.65 per cent in Decem- 
ber, 1929, to 6.21 in March, 1930. 

The decline in the price of zinc con- 
centrate, from $35 on April 26 to $31 
on May 24, has brought additional 
pressure for lower costs, which is being 


realized by a rather general cut in 
wages. . Though ordinarily regulated by 
each $5 change in price, they have not 
been cut since zinc concentrate was sell- 
ing for $44 a ton. The cut will amount 
to 25c. a shift for day men and lc. a 
“can” for shovelers. No set basis rate 
of pay prevails in the mines. Machine 
men receive from $4.25 to $5 a shift, 
depending on the nature of the mine, 
its location, and other duties involved. 

Lower price, bringing the necessity 
for lower cost, is slowly crystallizing 
miners’ minds toward the fact that a 
change in operating conditions is inevi- 
table. Consolidations, with possibilities 
of continuous operations, instead of the 
ten-hour shift, are expected to enable the 
district to lower costs considerably and 
make it possible to profit on present or 
even lower prices. The advantage of the 
proposed consolidation of the mines of 
Eagle-Picher Mining & Smelting, sub- 
sidiary of Eagle-Picher Lead, with those 
of Consolidated Lead & Zinc, another 
subsidiary, is based on these premises. 

Mines of the district are employing 
about 5,200 men at present, or about 
1,000 less than a year ago, and 3,000 less 
than several years ago. Unemployment 
has been an acute factor in the district 
for the last year, but has eased per- 
ceptibly in the last few weeks, with the 
opening of the berry fields. 

Recent floods caused considerable 
damage to mines and reduced output 
about 2,000 tons. All mines operating 
before the floods, with the exception of 
the Black Eagle, are again able to op- 
erate. The Black Eagle probably will 
be unable to operate for at least another 
month. Other mines are flooded, but 
these probably could not be worked on 
present prices. 

The west Baxter Springs sheet-ground 
district, of which much was heard a year 
ago, is practically inactive. St. Louis 
Mining & Smelting is operating its Bal- 
lard mill, one of the largest all-steel 
structures in the field, but is not selling 
its production. Commerce Mining & 
Royalty has closed its Paxson mill; In- 
terstate Zinc & Lead has closed the 
Hartley: and Velie Mines, the Leopard. 
Commerce Mining & Royalty is com- 
pleting the Jay Bird mill, in the western 
Oklahoma section of the field, and 
probably will begin operating soon. This 
plant will treat ore from several allot- 
ments of restricted Indian lands and 
undoubtedly will be operated on a con- 
tinuous basis. This operation should 
give this company. the field’s largest 
producer and the holder of huge re- 
serves. some idea as to the cost-cutting 
possibilities of continuous operations. 
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Inco Curtailing at Creighton 
as Frood Output Increases 


By July 1, the Frood mine of Interna- 
tional Nickel will be producing at the rate 
of 100,000 tons of ore monthly, and soon 
thereafter production will be raised to 
125,000 tons monthly. This output will 
meet the forecast made in the last annual 
report of the completion of the Frood 
equipment program by midsummer. As a 
result of the increased production of high- 


grade copper-nickel ore at the Frood, pro- 


duction will have to be curtailed at the 
Creighton mine, which up to the present 
has borne the brunt of furnishing ore for 
the company’s old smelter at Copper Cliff. 
Starting June 1, the rate of production at 
Creighton was reduced from 100,000 tons 
to 50,000 tons of ore monthly. Interna- 
tional Nickel has no immediate plans for 
resuming production from the Levack mine, 
where surface buildings destroyed by the 
fire last December have been replaced. 

Next week will see the first shipment of 
blister copper arriving from Port Col- 
borne to be refined in the new plant of the 
‘Ontario Refining Company at Copper Cliff. 
Up to the present, copper-nickel matte has 
been shipped to Port Colborne for separa- 
tion, the nickel then being refined there and 
the copper being sént to Carteret, N. J., for 
treatment in American Metal’s refinery. 
Because of the construction of the new 
120,000-ton copper refinery at Copper 
Cliff, however, the separating plant will be 
moved there from Port Colborne. 

Production at the rate of 125,000 tons of 
ore monthly from the Frood mine, where 
the average grade of ore has been officially 
stated as 2.39 per cent nickel and 3.62 per 
cent copper, indicates a monthly output of 
about 2,500 tons of nickel and 4,000 tons of 
copper monthly from this mine alone. In 
1929, International Nickel produced about 
55,000 tons of nickel and 43,500 tons of 
copper. 

-” 


Survey Announces Program for 
Coming Season in Alaska 


The U. S. Department of the Interior 
announces plans for the surveys that will 
be conducted in Alaska during the coming 
season by field parties of the Geological 
Survey, in continuance of the investiga- 
tion of Alaska’s mineral resources. The 
projects include exploratory and _ recon- 
naissance geologic and topographic surveys 
in several parts of the Territory and more 
detailed examinations of certain tracts and 
mineral commodities. 

In southeastern Alaska mineral investi- 
gations will be undertaken in the newly 
discovered lode areas in the vicinity of the 
Taku River, east of Juneau. This work 
will be assigned to B. D. Stewart, super- 
vising mining engineer, whose headquarters 
are at Juneau. If time permits, Mr. 
Stewart will also carry on general studies 
of mineralization in the Juneau and 
Chichagof regions. 

In south-central Alaska two geologic 
parties—one in charge of F. H. Moffit and 
one in charge of S. R. Capps—will study 
mineral deposits in the vicinity of the 
Alaska Railroad, especially those that ap- 
pear to hold promise of being productive 
of tonnage for the road. Much of the 
time of the Moffit party will be spent in 
the Kantishna region, where lodes of silver, 
lead, gold, and other metals have long been 
known, but some time will be devoted to 
special geologic problems of significance to 
the railroad. The principal work of the 
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Capps party will consist of surveys in the 
vicinity of Broad Pass and at the head of 
the Chulitna River, where mineralized areas 
have long been known, though not here- 
tofore fully studied. 

In southwestern Alaska a topographic 
exploratory and reconnaissance party in 
charge of Gerald FitzGerald will conduct 
surveys in the large unmapped tract north 
of Nushagak and Dillingham. Little is 
known regarding the potential mineral re- 
sources of this tract, but near-by regions 
are known to be mineralized. If the re- 
sults of this exploratory survey afford 
promising indications, it is probable that 
the Geological Survey will undertake ex- 
tensive topographic and geologic investi- 
gations in the tract in the near future. 

In the Yukon region a geologic recon- 
naissance party in charge of J. B. Mertie, 
Jr., will conduct surveys in the unmapped 
tract lying north of the Yukon and south 
of the Porcupine River, adjacent to the in- 
ternational boundary. This is a large tract, 
and only a small part of it can be visited 
during the coming field season, so that Mr. 
Mertie’s main object will be to procure 
general information as a basis for plans 
for more comprehensive surveys in suc- 
ceeding years. This region is not known 
to be mineralized, but there are indications 
that mineral deposits may occur there, and 
as it lies so close to the Yukon, which 
forms an easy avenue of transportation, a 
reconnaissance to determine its real char- 
acter seems well justified. Previous sur- 
veys near this region indicate that it prob-. 
ably contains one of the most complete 
Paleozoic sections that can be found any- 
where in Alaska and one that has under- 
gone only a relatively slight amount of 
metamorphism, so that this project holds 
good promise of yielding definite geologic 
information that will be pertinent to the 
study of the geology of the entire central 
part of Alaska. 

The chief Alaskan geologist will carry 
on general studies of recent mineral de- 
velopments in certain of the mining dis- 
tricts throughout the Territory, with the 
aim of gathering facts essential to pre- 
paring the annual statistical canvass and 
maintaining a general administrative over- 
sight of the Geological Survey’s work in 
Alaska. 


Glacier Mill in Operation 


After enlarging and remodeling its con- 
centrator, Glacier Silver-Lead, at Libby, 
Mont., has started production again. The 
plant, which now has a capacity of 350 tons 
of ore daily, is operating on two shifts. 
Only two men are needed per shift. L. E. 
Neale is superintendent of the plant. At 
the mine, stopes have been prepared on 
the west vein at the main haulage level. 
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Urquhart Estimates Reveal Size 
of New Guinea Gold Field 


On the upper plateau of the holdings 
of New Guinea Goldfields, in New 
Guinea, workings have been driven for 
a distance of 7,000 ft. along the strike 
of the vein to a depth of 300 ft., accord- 
ing to Leslie Urquhart, chairman of 
the company. Assuming—and the com- 
pany expects the assumption to be cor- 
rect—that the ore continues of the same 
grade in the gaps between the several 
workings, Mr. Urquhart estimates that 
the orebody contains 182,000 tons of ore 
for every 100 ft. of depth. The ore now 
averages more than £4, or about 1 oz. of 
gold, per ton. A study of the geology 
has indicated that the ore will continue 
for a depth of at least 3,000 ft., as the 
plateau is at that elevation above the 
gold-bearing Wau holdings. 

In addition to this orebody, the com- 
pany has several indications of parallel 
lodes on the plateau and has. proved 
several orebodies in the Wau ground. 
One of these, 400 ft. long and 138 ft. 
wide, has already been proved to con- 
tain 100,000 tons of ore, averaging £5 
per ton, to a depth of 25 ft. Erection 
ot a first mill unit at the property to 
afford large-scale testing facilities is 
now being considered by the company. 


Apply Geophysics to Study 
of Earth Movements 


Seismic methods will be used to study 
earth movements by the U. S. Bureau of 
Mines, under a co-operative arrangement 
with several railroad owners and quarry 
operators, during the coming summer and 
fall. These interests are anxious to know 
more about earth movement resulting from 
blasting and from the movement of trains. 
The Bureau of Mines has done a large 
amount of work of this character in con- 
nection with its geophysical studies and is 
in a position to undertake the proposed 
experiments without large expenditures. 


& 
Little Pittsburgh Mill Ready 


Construction of the new 200-ton flota- 
tion plant on the Little Pittsburgh prop- 
erty of Pine Creek Lead-Zinc, in the 
Coeur d’Alene district of Idaho, has been 
completed, and the plant is now ready to 
produce. Because of the low metal prices 
now prevailing, operations will not be 
started at present. In addition to the mill, 
the company has built a boarding house 
for fifty men and has developed the ore- 
body above No. 3 tunnel level. H. J. Rossi 


and M. L. Savage organized the Pine Creek 
company. 
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Inspiration Only Large Mine 
to Curtail in Globe Area 


Although Globe-Miami, in Arizona, is 
known as one of the higher-cost copper 
districts in the United States, Inspiration 
Consolidated is the only one of the large 
producers to make a cut in its output 
as a result of the drop in the price of 
the metal. Inspiration closed its con- 
centrator on June 1, and is now center- 
ing production at its leaching plant. Old 
Dominion and Miami will-both maintain 
production at present levels, the latter 
producing 17,500 tons of ore daily and 
the former about 1,600 tons. Van Dyke 
Copper, which has been developing its 
property, is changing back to a one-shift 
basis and will ship only 1,000 tons of 
carbonate ore monthly, compared with 
April production of 1,600 tons. Because 
of the smaller concentrate output, the 
International smelter will operate only 
one furnace. 

Since the Inspiration leaching plant was 
started in 1926, the 18,000-ton concentrator 
has not been run at capacity, as about 
9,000 tons daily has been diverted to the 
leaching plant. In 1929, only seven or 
eight of the twenty sections in the con- 
centrator were operated, and production of 
copper from concentrate was only 42,953,405 
Ib., compared with 64,349,914 lb. from the 
leaching plant. More recently, only two or 
three sections of the concentrator have been 
operated. 

Inspiration put its new plant for treat- 
ment of primary slimes from leaching ores 
into operation late in April. Tests had 
shown that the presence of considerable 
minus-200-mesh material in the leaching 
charges adversely affected extraction. By 
wet classification, about an 80 per cent 
separation of the minus-200-mesh material 
has been effected. In 1929, as a result of 
this change, leaching extraction was about 
89.1 per cent, as compared with 80.4 per 
cent in 1928. The slimes, which had been 
stored, are now being treated in the new 
plant at the rate of 600 tons daily. 

Old Dominion has let a contract to 
the El Paso Foundry & Machine Com- 
pany for the erection of a 140-ft. steel 
headframe over its A shaft. This will 
be twice the height of the present tim- 
bered headframe. A 1,500-ton surge bin 
will be built on the headframe and then 
the entire A shaft will be lined with 
concrete. Old Dominion does not intend 
to reduce operations, although the new 
work around.the A shaft will probably 
cause a few two- or three-day shut- 
downs. 

Magma, in the neighboring Superior 
district, has not curtailed recently, but 
will probably try to give most of its 
employees their vacations in June. 
Magma gives most of its miners a chance 
to recuperate in this way, so production 
will probably be low for the month. In 
June, the company plans to do a large 
amount of construction work around the 
shafts that would ordinarily interfere 
with regular production. 


Work at Christmas Copper 
Centers on New Shaft 


Sinking of the new shaft that will per- 
mit more extensive development and 
production from the property at depth 
is the most important work now being 
done at the Christmas Copper property, 
near Hayden, Ariz. The shaft, known 
as the No. 4, is now below 350 ft. The 
large double-drum electric hoist and 
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steel headframe formerly used on the 
Iron Cap shaft, near Globe, have been 
moved to Christmas and erected on No. 
4 shaft. 

Stations have been cut at the 650 and 
800 levels of No. 3 shaft and crosscuts 
are now being driven to the site of No. 
4 shaft. Reserves of developed ore at 
the property are now at the highest 
point since it was acquired. With the 
new hoisting and development facilities, 
the company hopes to be able to con- 
tinue operations on the present scale of 
about 450 tons of ore daily, in spite of 
the lower price of copper. 





Wage Cuts at Copper Camps 


Beginning June 1, wage cuts were 
made at copper camps ‘throughout the 
West, in keeping with the sliding scale 
arrangement that exists at most of them. 
In Arizona the cut was 10 per cent and 
in Montana 50c. per shift. Quincy Min- 
ing, in Michigan, has cut wages 10 per 
cent. Copper Range, Calumet & Hecla, 
Mohawk, and Seneca will cut wages 10 
per cent on July 1. When these changes 
are completed, prevailing wages will be 
the same as those obtaining prior to the 
fall of 1928. 


First Mexican Mining Congress Forms 
Committee on Legislative Reform 


EXICO’S first mining congress closed 

its sessions in Mexico City on May 17 
after an enthusiastic and harmonious gath- 
ering. A total of 97 delegates attended, 
representing practically all the important 
mining and metallurgical interests in 
Mexico and several independent operators 
as well. At the closing of the congress, 
a permanent committee on legislative re- 
form was organized to keep in touch with 
government officials. This committee will 
have a board of control of three men, the 
committee itself having fifteen members. 
G. P. Garcia, president of the National 
Mining Chamber, is chairman of the board 
of control, and the other members are 
E. C. Creel, formerly Mexican Minister 
of Foreign Affairs, and Faustino Roel, 
formerly Under-Secretary of Communica- 
tions. Before adjourning, the congress 
unanimously voted to recommend the 
establishment of a National Mining In- 
stitute in Mexico City and to call an 
international congress of representatives of 
the principal silver-producing countries 
of the world to discuss the international 
aspects of the white-metal situation, as 
well as local economic conditions. A vote 
was passed recommending research for in- 
creasing the use of silver in the fine arts 
and crafts as an outlet for surplus pro- 
duction. 

A carefully worded communication was 
addressed to President Ortiz Rubio sug- 
gesting the appointment of practical mining 
men on commissions to revise the present 
mining code and urging prompt action in 
the matter. A plea was made that cer- 
tain sections of Article 123 (covering 
labor legislation) in the constitution be 
repealed as preliminary to formulating 
legislation that would be fair to labor and 
capital and result in harmonious team 
work. Stress was laid on the advisability 
of early action in this respect, in view of 
the necessity of some definite legislation 
permitting immediate consideration of ap- 
plications for shutdowns or readjustments 
in properties where ores had been ex- 
hausted or other conditions made continua- 
tion of operations impossible. 

Recommendations were adopted urging 
the abolition of the present system of 
superfluous mine inspectors, which acts as 
a deterrent for opening up new properties; 
a reduction of the present taxes on mine 
holdings to 6 pesos per annum per per- 
tenencia; and abolition of the sliding scale 
which prevents large companies from 
carrying on exploration work as formerly. 
One of the principal recommendations to 
the Treasury Department is that the 
present production tax be modified, exempt- 
ing silver from taxation when:the price is 


45c. an ounce or less on the New York 
market; paying one-third of the present 
tariff on silver between 45c. and 50c. an 
ounce; and two-thirds the present rate on 
silver up to 60c. an ounce. Request was 
also made that the government base its 
taxation on zinc and lead on London quo- 
tations instead of quotations in New York, 
since these products are sold principally 
in the European markets. Finally, the 
congress recommended free importation of 
all articles for use in the mining industry 
that are not produced or manufactured in 
Mexico. 

In speaking of this meeting of mining 
men, Genaro P. Garcia, the presiding 
officer, said: 

“The results are most satisfactory. They 
demonstrate that the mining interests of 
the republic are working together and 
trying to solve their problems on technical 
and economic lines. The President of the 
republic has shown great interest in our 
efforts and a special committee was named 
tc inform his Excellency of the work of 
the congress. I am sure that great benefits 
will accrue as a direct result of the meeting 
of mine representatives here and that we 
will have the hearty support of the 
government.” 


® 
Gould Operating Bella Oak 


H. W. Gould & Company, of San Fran- 
cisco, has taken over the management of 
Bella Oak Mines, and is installing a 
3x40-ft. Gould rotary furnace. This 
property is one of the old quicksilver 
mines of Napa County, having been first 
operated in 1876. It made a considerable 
production at that time and also during 
the War period. The property is a mile 
west of the highway near Oakville, 
Calif., and about 25 men are employed. 


5 
Idaho-Maryland Adds to Mill 


Installation of an additional twenty- 
stamp unit is planned at the Idaho-Mary- 
land Mines property, near Grass Valley, 
Calif. The flow sheet of the plant will 
also be revised. A similar increase in 
capacity was made in 1929, and the plant 
will now have sixty stamps available. At 
the Empire-Star mill, owned by Newmont 
Mining, sixty stamps are in operation. The 
new cable tramway from the North Star 
mine to the mill has almost been com- 
pleted. About 500 to 600 men in all are 
employed in the mining properties of the 
Grass Valley area. 
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Large-Scale Tests to Start 
on Southwestern Potash 


Commercial scale tests of polyhalite 
from deposits in the Southwest discovered 
by the U. S. Bureau of Mines will soon 
begin at the Bureau’s experiment station 
at New Brunswick, N. J. Laboratory tests 
indicate that the potash content can be 
recovered at costs that will make it pos- 
sible to compete with imported potash in 
all parts of the country except the Eastern 
seaboard. Private enterprise has already 
begun operations looking to commercial 
production. Railroads are studying the 
rate situation and fertilizer manufacturers 
are making commitments to use the do- 
mestic material within certain price ranges. 

The Bureau’s explorations in the red- 
beds area in the Southwest have developed 
beds of polyhalite as thick as 12 ft. and 
running as high as 15 per cent K.O. 
Though the continuity of individual beds 
has not been proved, it has been demon- 
strated that the potash-bearing material 
underlies the salt over a large area. The 
potash occurs at depths varying from 500 
to 2,000 ft. 

If the experiments at New Brunswick 
indicate that laboratory recoveries can be 
approximated in commercial practice, the 
sinking of several shafts by private com- 
panies will probably be undertaken. Though 
the potash material lies at a considerable 
depth, no difficulties of a mining character 
are anticipated. The drifts on the poly- 
halite will be immediately under the rock 
salt bed, which makes an excellent roof. 


Ellis Impressed by Size of 
African Mineral Deposits 


South Africa’s mineral deposits were im- 
pressive to him chiefly for their remarkable 
size and consistency, E. E. Ellis, president 
of Universal Exploration, who recently re- 
turned from the third Empire Mining Con- 
gress, declared at a meeting of the New 
York section of the A.I.M.E. on May 28. 
The vastness of the country’s resources 
indicated that the mineralizing forces had 
been at work over long periods of time, 
he remarked, citing the chrome, diamond, 
copper, and gold deposits as instances. Mr. 
Ellis’s address was illustrated by two reels 
of motion pictures, which he had taken and 
which belied his modest claims of being 
only an amateur photographer. The pic- 
tures included several remarkable shots of 
the great Kimberley and Premier diamond 
pits, pouring gold at the Germiston refinery, 
and dances of the colored workers at the 
Rand mines. 

In discussing Northern Rhodesia, Mr. 
Ellis pointed out the splendid sanitation 
work that is being done by the copper 
companies and predicted that within two 
years, or at the most three, Northern 
Rhodesia would be as healthy a country as 
the Transvaal. He confirmed reports that 
labor would be one of the most pressing 
problems that the mines would have to face. 
In this connection, he pointed out that the 
average weight of the colored workers 
employed in the Belgian Congo was about 
123 Ib., whereas in the Rand it was about 
150 lb. Heavy mine timbers, he declared, 
would have to be imported from the Pacific 
coast of the United States, as the local 
supply is inadequate. 

n discussing the gold-mining industry 
on the Witwatersrand, Mr. Ellis pointed 
out that the average grade of ore handled 
is $6.70 a ton, and the average cost about 
$4.70 a ton, indicating a margin of profit 


of $2 a ton. But, since mines producing 
only 40 per cent of the tonnage are re- 
sponsible for 80 per cent of the profit, the 
narrow margin on which the lower grade 
mines operate makes the problem of costs 
all important. The close watch that is now 
being kept on the workers in connection 
with miners’ phthisis is an indication that 
the disease will eventually be checked, Mr. 
Ellis believes. 

Diamond mining came in for its share 
of attention, the concentrating process now 
in use at Kimberley and Premier being de- 
scribed in some detail. The ratio of con- 
centration at the former plant is 15,000,- 
000:1 and at the latter, 25,000,000 :1, which, 
Mr. Ellis feels, should make copper mill 
men sit up and take notice. 


Los Angeles Miners Organize 


A Los Angeles chapter of the California 
Mining Association was formed at a meet- 
ing held at the Engineers Club of Los 
Angeles on May 16. W. G. Clark was 
elected chairman; R. A. Church, vice- 
chairman; and Edgar Bush, secretary. 
C. L. Gilmore, W. F. Gormley, and C. S. 
Brooks, state secretary, made addresses at 
the meeting: ; 


Mining Club Opens Quarters 


The Mining Club, recently organized as 
a luncheon club by a group of mining engi- 
neers in New York City, opened its new 
quarters with a buffet luncheon on Tuesday, 
May 24. A large number of invited guests 
was present and united in predicting the 
success of the enterprise. The attractively 
furnished club rooms are on the third 
floor of the building occupied by Fusco’s 
restaurant, at 18 Beaver St., near the 
Cunard Building, on Broadway. They will 
be open till 4 p.m. daily, under the super- 
vision of a steward, for the use of mem- 
bers and their guests. 


a 
San Juan Shipments Still High 


Notwithstanding low metal prices, 
production from mines in San Juan 
County,Colo., has decreased little. Ship- 
ments for April were 233 carloads—only 
11 carloads below the March shipments. 
Of this total, Sunnyside shipped 96 cars 
of zinc concentrates; 78 cars of lead con- 
centrates; and 20 cars of iron concen- 
trates. Shenandoah-Dives shipped 26 
cars of concentrates carrying gold, cop- 
per, and lead; Colorado-Mexico shipped 
10 cars of concentrate; Vertex, 1 car; 
Altamont, 1 car; and 1 car of ore was 
shipped by leasers from the Little Na- 
tion mine. 


Empire Chief Cuts Oreshoots 


Empire Chief Mining, 14 miles west of 
Lake City, in Hinsdale County, Colo., 
has found three separate oreshoots in 
the main tunnel, which has been driven 
on the Magnolia vein. This is a primary 
chalcopyrite ore, carrying gold, silver, 
and copper. In these shoots the vein 
varies in width from 18 in. to 5 ft. The 
orebodies will be developed by raises and 
winzes to determine their vertical extent. 
The company owns a new flotation mill 
fully equipped with a capacity of 200 
tons per day. It also owns its own 
waterpower plant. 
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California Sections Meet 
in Yosemite Valley 


Northern and southern California sec- 
tions of the A.I.M.E. held a joint meeting 
in Yosemite Valley, May 23-25, 1930. The 
attendance of around 80 was about equally 
divided between both sections. At the 
evening meeting H. Norton Johnson pre- 
sided for southern California and F. W. 
Varney for northern California. A. B. 
Parsons, assistant secretary of the Insti- 
tute, represented the members at large. 
The southern California section announced 
the election of new officers: A. B. Menefee, 
chairman; H.. Norton Johnson, vice-chair- 
man; Van Court Warren, secretary; and 
Glenn D. Robertson, Julian Boyd, and 
F. L. Ransome, members of the executive 
committee. Short addresses were made 
by the chairmen and Mr. Parsons. Mrs. 
Alexander Anderson and Mrs. James G. 
Parmelee entertained, and motion picture 
reels of the visit to Sequoia Park were 
thrown on the screen. 

Mr. Harwell, naturalist of the Yosemite 
Park service, concluded the evening with 
an interesting account of the bird life in 
the park, showing many slides upon the 
screen and rendering bird songs for the 
edification and pleasure of all. 

On the following day a picnic was held 
in the park and in the evening the Women’s 
Auxiliary conducted the meeting. Mrs. 
S. L. Gillan and Mrs. M. L. Latham repre- 
sented the sections, and Mrs. L. H. 
Duschak, Mrs. J. G. Parmelee, and Mrs. 
Alexander Anderson entertained. 


Lake Superior Men to Hold 
Annual Safety Meeting 


Safety in iron and copper mines will 
be discussed at the twelfth annual safety 
conference of the Lake Superior mining 
section of the National Safety Council, 
to be held at Duluth, Minn., on June 26 
and 27. About 300 mining men are ex- 
pected to attend the meeting, which will 
include exhibits of safety devices, equip- 
ment, and machinery. 

On the program for the first day of 
the meeting are an address of welcome 
by E. B. Dunning, of the Duluth 
Chamber of Commerce; a paper by 
W. R. Meyers, of Cleveland-Cliffs Iron, 
on “Standardization, Discipline, and 
Safety”; “The Fundamentals of Accident 
Prevention,” by C. P. Waite, Travelers 
Insurance Company; “Safety Practices 
in Drifting, Raising, and Sinking,” by R. 
C. Mahon, M. A. Hanna Company; “The 
Effect of Physical Condition of a Metal 
Miner Upon His Liability to Accident,” 
by Dr. R. R. Sayers, U. S. Bureau of 
Mines; “Safety Practices in Uses of 
Electricity Underground,” by L. C. 
Moore, Cleveland- Cliffs Iron; and 
“School Safety,” W. Dean Keefer, 
National Safety Council. A_ special 
safety film, arranged by S. J. Sicotte, of 
Pickands, Mather & Company, will also 
be presented. At 6:15, a banquet will 
be held at the Hotel Duluth. 

On June 27, B. D. Shove, Oliver Iron 
Mining, will speak on “Protective Wear- 
ing Apparel,” and a discussion of un- 
usual accidents will be led by R. R. 
Trengrove, M. A. Hanaa Company. 
Following a business session, a. boat trip 
on St. Louis Bay, Lake Superior, will 
conclude the meeting. Durant Barclay 
is chairman of the committee in charge 
and F. S. Crawford is chairman of the 
program committee. 
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Tintic Gold Output Rises as 
Ore Is Found in Quartzite 


Development of the Cambrian quartz- 
ite formation in the eastern part of the 
Tintic district, Utah, has resulted in in- 
creasing gold production from four 
mines—Eureka Standard, Tintic Stand- 
ard, Eureka Lilly, and North Lily. The 
importance of the discoveries is yet to 
be fully determined and not enough is 
known to formulate a geological theory, 
but a very interesting new field of ex- 
ploration has been opened. 

In the past, with the exception of the 
Mammoth and a few other mines, prop- 
erties in the Tintic district have shipped 
largely silver-lead ores from the lime- 
stone formations. Output from the 
quartzite was negligible. Following the 
development of the Eureka Standard 
mine, however, gold-bearing quartz was 
struck in crosscutting north of the main 
stope on the 700 level of the North Lily 
mine. Since this discovery, North Lily 
has shipped a substantial amount of ore 
averaging 2.5 per cent lead, $10 in gold, 
and 2.5 oz. of silver to the ton. The 
vein has been explored with encourag- 
ing results below 700 ft., and the com- 
pany is now planning development of 
the crushed quartzite zone on the 1,300 
level. 

At the Eureka Lilly property, the 
gold-ore occurrence is almost identical 
with that in the North Lily, which it ad- 
joins. Ore is found in oxidized form in 
the quartzite formation below the Ophir 
limestone, which has been productive of 
silver-lead ore. The success of this de- 
velopment is vouchsafed by the increase 
in Chief Consolidated’s gold output, of 
which 90 per cent comes from the 
Eureka Lilly. 

At the Eureka Standard mine, the ore 
occurrence is similar to that in the 
North Lily, Eureka Lilly, and a recent 
find on the 1,400 level of the Tintic 
Standard mine only in that it is asso- 
ciated with the Cambrian quartzite, for 
at the Eureka Standard the ore is 
sulphide, whereas at the other properties 
it is oxide. Although much study has 
been focused on the mineral carrying 
the gold in the Eureka Standard ore, it 
still remains to be identified. For this 
reason, very close sampling and assay- 
ing must be practiced at the property 
to maintain the grade of ore shipped. 
During 1929, the mine produced about 
18,000 tons of ore carrying $23 a ton in 
gold, with some silver. Completion of 
the new surface plant has permitted 
doubling of this production rate, and 
further increases are probable. 


International Smelting Work 
at Park City Continued 


_ International Smelting, Utah subsid- 
iary of Anaconda Copper, is continuing 
development on the acreage it controls 
at Park City, Utah, although on a some- 
what reduced scale because of low metal 
prices. Sinking of the Park Premier 
shaft, adjoining Park Utah Consolidated. 
has been halted at 435 ft. A flow of 
water was struck at 420 ft. and a shaft 
station has been cut at 350 ft. to permit 
pump installation. Eventually the shaft 
will be continued to 500 ft..and explora- 
tion of the limestone area will be under- 
taken. 

In the Victory Tunnel, International 
Smelting is driving a crosscut through 
a porphyry breccia formation to reach a 
fissure in the limestone at a vertical 
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depth of 400 ft. The company is also 
sinking the Park Konold shaft to a depth 
of 1,200 ft. to permit prospecting the 
sedimentary areas, proved to a depth of 
1,000 ft. by churn drilling. The shaft 
is now below 570 ft., having been en- 
larged to two hoisting compartments 
and a manway and deepened from 362 
ft. It is being sunk on a co-operative 
basis by Park Konold and Park 
Nelson, both controlled by International 
Smelting. 


Tintic Standard Ends Drilling; 
Closes Two Small Properties 


Churn drilling at the Tintic Standard 
holdings, near Eureka, Utah, has been com- 
pleted by the L. W. Prunty Drilling Com- 
pany, Ponca City, Okla., which did 10,000 
ft. of work under contract. Holes as deep 
as 2,000 ft. were drilled, one near the 
No. 2 shaft being drilled for use as an 
emergency pump column. Results are said 
to have been highly successful. Progress 
varied from 30 to 87 ft. per twelve-hour 
shift, depending on the nature of the 
ground. Diamond drilling will be done on 
the holdings of E. J. Raddatz, president of 
Tintic Standard. They are east of the 
North Standard mine. 

Tintic Standard is suspending operations 
at its Iron Blossom and Colorado prop- 
erties. When these two mines were ac- 
quired, the known orebodies had been 
virtually depleted. They have since been 
worked principally under lease, and only 
small tonnages have been shipped. 


Atlixtac Plant Resumes 


After a shutdown of two years, the 
175-ton flotation plant of International 
Ore & Smelting, at Atlixtac, Guerrero, 
is running at full capacity on silver- 
lead-zinc ore. About 250 men are em- 
ployed at the property. Most of the 
mines in Guerrero are now closed. The 
operators claim that freight charges of 
the railroads, combining with low metal 
prices, make shipment of any but high- 
grade ore impossible. 


Uvada Driving New Tunnel 


A new tunnel is being driven by Uvada 
Copper Mines, near Contact, Elko County, 
Nev., to cut an orebody on the granite- 
limestone contact from which small ship- 
ments are being made in a higher tunnel. 
A carload of ore, averaging 10 per cent 
copper and $2 in gold per ton, was recently 
shipped to Salt Lake City, according to 
C. M. Zabriskie, manager of the property. 
The company is building a bridge to shorten 
the haul from the mine to the railroad by 
about 5 miles. 


a 
Colorado-Mexico Treats Dump 


About 40 to 50 tons of material is 
being trammed to the Iowa mill of Colo- 
rado-Mexico Mining from its mine dump, 
near Silverton, Colo. ‘In addition, about 
80 tons of mine ore is being shipped to 
the mill over the company’s cable tram- 
way. Gold and copper are the chief 
metal contents of the ore, although it 
also carries some silver and lead. The 
dump is estimated to contain 30,000 tons 
of $7 material. About twelve carloads 
of concentrate is produced’ monthly. 





Saraos Shaft at Fresnillo 
Reaches 560-M. Level 


Sinking of the Saraos shaft, on the 
Cueva Santa sulphide vein, at the Fres- 
nillo property, Fresnillo, Zacatecas, 
Mexico, has reached 560 m., the present 
objective, and a station has been cut 
preparatory to development work. The 
560-m. level will be the main level at 
Fresnillo after the 425-m. level has been 
worked out. Intermediate levels will be 
opened at 470 m. and 515 m. Sinking 
of the east winze on the Cueva Santa 
vein has also been started from the 
425-m. level, a hoist and headframe hav- 
ing been erected at that depth. 

No development work has yet been 
done below 425 m. on the sulphide veins 
at Fresnillo, although at that depth sil- 
ver-lead-zinc ore has been proved on the 
Santa Cueva vein for more than 1,800 ft., 
over an average width of about 3.5 ft., 
and with ore in both east and west faces. 
Of the total length, only about 725 ft. is 
in the main oreshoot, which has been 
proved for 2,145 ft. at the 340-m. level. 
Indications are that the high-grade west- 
ern section of this oreshoot has a flat 
rake to the west at this depth, as the 
west face is now in sulphide ore of good 
grade and width. The east oreshoot has 
opened up very well at 425 m., the total 
length being more than 1,100 ft., com- 
pared with 719 ft. at 340 m. In both 
oreshoots the grade is about 9.5 per cent 
lead, 12 per cent zinc, 11 oz. of silver, 
and 0.3 dwt. of gold to the ton. 

Development results on the Plomosa 
vein between the 105-m. and 340-m. 
levels continue favorable, although the 
oreshoot is narrow. The Agripo vein, 
which carries high-grade silver, with 
comparatively little lead and zinc, has 
now been developed for a length of 210 
ft., over a width of 2.4 ft. 


Teziutlan Pushing Work on 
New Minerva Orebody 


Development preparatory to starting 
production from the new Minerva cop- 
per orebody at the Teziutlan property of 
Mexican Corporation, at La Aurora, 
Puebla, Mexico, is making rapid 
progress. Last fall the management es- 
timated that the work would require 
from one year to eighteen months to 
complete. Diamond drilling from the 
300-m. level, southwest of the Volcan 
orebody, proved the occurrence of a 
substantial orebody about 185 ft. below 
that level. A sufficient tonnage was in- 
dicated to warrant sinking of a new 
shaft. 

Work was started last October. Since 
then the Cometa tunnel on the 160-m. 
level has been extended about 1,350 ft. 
to the site of the new shaft, which has 
been sunk and timbered full-size from 
the surface to this level, and has been 
connected through in smaller section to 
300 m. Stripping to full size in the 
lower section is now under way and 
sinking to 400 m., which will be the 
present. bottom of the shaft, will be 
resumed. 

Earnings at the property have been 
reduced because of the low price of 
zinc and the heavy outlay for develop- 
ment of the Minerva orebody. About 
5,000 tons of ore is being treated 
monthly in the flotation plant. No an- 
nouncement has yet been made as to 
whether the size of the plant will be in- 
creased to handle a larger tonnage when 
production from the Minerva orebody is 
started. 
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Outlook for Porcupine Better; 
McIntyre Ore Reserves Up 


When the value of Kirkland Lake’s out- 
put exceeded that of Porcupine in March, 
some Canadian mining men were inclined 
to believe that it marked another step in 
the gradual decline of the older camp. 
April production was $1,561,925, the high- 
est total for the year, however, and con- 
sidering the fact that Dome—normally a 
producer of $300,000 monthly—was not in 
operation, it is considered a very creditable 
record. Last year, with Dome in operation 
until October, the monthly average was 
$1,641,372. The new Dome mill is ex- 
pected to start operation in October or 
November. 

Publication of the MclIntyre-Porcu- 
pine report at the end of May disclosed 
ore reserves at the property of $19,417,- 
400, compared with $16,179,200 on March 
31, 1929. In the progress of development 
operations on the 3,875 level, the deepest 
level in the mine, only 205 ft. of ore was 
opened up in 1,150 ft. of drifting, but as 
the work proceeds on the veins exposed, 
the management anticipates results equal 
to the mine average. A total of 6,422 ft. 
of drifting was done during the last year 
below the 2,875 level, and 3,597 ft. of ore 
was opened up. Nothing definite is con- 
tained in the report concerning the pos- 
sibility of an increase in mill capacity. 
The 200-ton experimental flotation unit 
has operated with “very satisfactory re- 
sults,” the report states, and this method 
has been demonstrated as applicable to 
treatment of McIntyre ores with a reduc- 
tion in costs and improved metallurgical 
results. 

New ore discoveries of considerable 
importance have been reported at Hol- 
linger Consolidated. Reports to this effect 
have been partly confirmed by N. A. 
Timmins, president of the company, who 
stated that some new ore has been de- 
veloped and that diamond drilling had 
indicated other interesting discoveries. Hol- 
linger is now said to be treating 4,600 tons 
daily, of an average grade of $7 a ton, 
from which a monthly production of about 
$1,000,000 is being obtained. In 1929, the 
monthly average produced at Hollinger 
was $780,000. 


Teck-Hughes to Enlarge Mill 


Teck-Hughes Gold will add a 300-ton 
unit to its cyanide plant at Kirkland Lake, 


Ont., bringing total capacity up to 1,250 
tons daily, directors of the company 
have decided. The increased capacity 
will not be fully effective until next 


year, when operations on tailing re-treat- 
ment will have been finished. This will 
permit using the entire enlarged plant 
for run-of-mine ore, with a probable 
average grade of $16 to $18 a ton. Annual 
production of about $7,000,000 is indicated. 
The company’s program of exploration at 
depth is proceeding satisfactorily. The 
main and the south shafts have been con- 
nected on the No. 25 level, which is at 
3,000 ft.,.and the hoisting capacity of the 
mine has therefore been increased. 


First Cleanup at Howey 


The first shipment of gold bullion from 
Howey Gold, the new producer in the 
Red Lake district, Ontario, has arrived at 
Sioux Lookout by airplane. It is said to 
be about $75,000 in gold. The mill is now 
handling 400 tons of $7 ore daily. 
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Loading copper concentrate at Howe 


Sound’s Britannia plant, in British 


Columbia 


g 
Three Die in Sonora Mine Raid 


An attack on the Silver Plume mine, 
near Cananea, Sonora, Mexico, on June 2 
resulted in three deaths, one of those killed 
being Charles Koehler, said to be an 
American mining man. The raid is said 
to have been the result of the closing of 
the adjoining Manzanal mine. The Silver 
Plume, a silver-lead property, is owned by 
Minaret Consolidated. In addition to Mr. 
Koehler, a mine policeman and one of the 
raiders died in the fight. 


May Reopen Gold Area 


Attempts are being made by Palmer 
Development to resume operations in the 
old Palmer gold ‘field, north Queensland, 
from which about £5,000,000 in gold has 
been produced. Little work has been done 
for the last 30 years, although the district 
has been known since 1873. Ernest Hunter, 
a former member of the Australian parlia- 
ment, is now in England representing the 
company, which holds options over about 
600 acres of ground and a lease for 21 
years on the Cooktown-Laura railroad, 68 
miles long. 

a 


Kennedy Starts New Hoist 


Kennedy Mining & Milling recently com- 
pleted the new hoist installation on the 
main shaft of its gold property, near Jack- 
son, Calif. David McClure, mining engi- 
neer, of San Francisco, director of the 
company and its oldest stockholder, started 
the new 800-hp. Allis-Chalmers electric 
hoist, which completes the surface plant 
erected to replace the old plant, destroyed 
by fire in 1928. The Kennedy main shaft 
is 4,764 ft. deep, one of the deepest on 
the American continent. The hoist used 
at the main shaft since the fire is being 
dismantled. It will be installed at the new 
winze that will be used for operations be- 
low the 4,600 level. 
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Drop in Copper Price Closes 
Only One Canadian Mine 


More than a month and a half has 
passed since the price of copper 
dropped, but a survey of operations in 
eastern Canada shows only one small 
mine that has suspended completely 
because of the lower price. Most of the 
Canadian mines are continuing with 
their campaigns for new or increased 
production. The one mine to close 
was the Amity Copper, in the Boston 
Creek area, near Kirkland Lake, Ont. 
The property had shipped some ore to 
the Noranda smelter. 

At the smaller properties in the 
Rouyn district, development and con- 
struction work is being’ continued. 
Newbec has cut some additional 7 per 
cent copper ore on its 125 level and is 
making shipments of high grade to the 
Noranda smelter. Aldermac, which has 
fairly large reserves of low- grade ore, 
is said to be considering construction of 

a 500-ton plant. Abana has started work 
on building its new 250-ton plant. Re- 
serves of ore are sufficient for close to 
two years of operation without deplet- 
ing the orebodies predominantly zinc in 
content. These will be left untouched 
until a market is available for zinc con- 
centrate. Amulet is continuing produc- 
tion, although a loan of $200,000 had to 
be negotiated to permit continuation of 
operations until smelter returns on cop- 
per concentrate were received. Zinc 
concentrate is being stored for shipment 
when a better market is available. 

In the Sudbury district, shipments of 
ore from the bottom levels of Interna- 
tional Nickel’s Frood mine have been 
as high as 5,000 tons daily, and the 
average daily shipment is now almost 
4,000 tons. More than 50 stopes have 
been opened up in preparation for large- 
scale production when the new Copper 
Cliff smelter is blown in, on July 1. 
Frood ore is comparatively high in cop- 
per content, a fact that has been re- 
flected in a very substantial gain in 
Ontario’s copper output, now about 
13,000,000 lb. monthly. At the Falcon- 
bridge mine, production continues at the 
rate of about 270 tons of ore daily. One 
deep- diamond-drill hole remains to be 
completed in the campaign from the 
1,000 level. Results to date have been 
rather disappointing. 


Opemiska Drilling Progresses 


Drilling at Opemiska, 30 miles west 
of Lake Chibougamau, in Quebec, by 
Ventures, Ltd., has indicated an _ inter- 
esting copper-gold deposit, although ad- 
ditional drilling and underground work 
will be necessary to determine its true 
extent. Eleven drill holes have been 
put down to date, all of which have in- 
tersected No. 1 zone and only one of 
which has cut No. 2 zone. The holes 
have been put down at 50-ft. intervals 
and show average widths ranging from 
7.7 ft. to 20 ft. at an average depth of 
125 ft. As drilling has progressed east- 
ward on No. 1 zone the grade has in- 
creased materially. The one hole to cut 
No. 2 zone, which is about 300 ft. south 
of No. 1 zone, cut 9.9 ft. of ore, assay- 
ing 17 per cent copper. The two zones 
have an east-west trend and have been 
traced for about 800 ft. laterally. Ope- 
miska is about 150 miles from the nearest 
railhead and was first discovered in the 
latter part of 1929. 
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Further Curtailment Urged to 
Bolster Falling Tin Price 


London, May 24.—Tin is now down to 
£140 a long ton. Traders in the market 
are still mystified. With the curtailment 
program that was adopted by most of 
the producers early in 1930, they had 
hoped that a halt would be called in the 
drop of the price of the metal, which was 
selling for about £300 a ton three years 
ago at this time. But either the curtail- 
ment has not been as drastic as ex- 
pected, or consumption has dropped off 
still further, for the market has shown 
little tendency to reverse its direction. 
Suggestions are now being made of still 
further curtailment. Suspension over 
week-ends, which is the method used by 
the Malayan dredging enterprises, is ad- 
vocated for lode mines as well. Of 
most interest in the market is the action 
of Anglo-Oriental in increasing its capi- 
tal by £250,000. The directors state that 
certain negotiations are now pending to 
which they attach considerable im- 
portance, although no indication is given 
as to the nature of the negotiations. The 
Anglo-Oriental group has been a firm 
advocate of stabilization, and any action 
it may take is expected to provide for 
this eventuality. 


. . Zine producers are greatly 
worried by the present position of af- 
fairs, and, despite the recent breakdown 
of negotiations, they still hope to be 
able to form an international agreement 
that will stabilize the price of zinc at a 
reasonable level. European producers 
generally are not in favor of an agree- 
ment with American producers, who, 
some of them claim, sell surplus zinc 
supplies anywhere regardless of the 
price. The attitude of the German pro- 
ducers, who demand preference in their 
domestic market and are, in fact, agitat- 
ing for a tariff to insure that preference, 
does not make the path to international 
agreement any smoother. 


. . At the Mount Isa meeting, 
Leslie Urquhart stated that Mount Isa is 
not only destined to be the world’s 
greatest individual producer of lead and, 
at a later date, of zinc, but also possibly 
the cheapest producer of lead ever 
known. Mr. Urquhart has great confi- 
dence in the modern treatment methods 
that will be used at his company’s 
property in Queensland. The _pro- 
vincial government is willing to assist in 
financing the property to the extent of 
£500,000 of the new issue of £1,500,000 
in convertible debenture 8 per cent stock. 


Three Japanese companies have 
been formed to hold and operate the 
properties of the Chosen Corporation in 
Chosen (Korea). Press reports state 
that a great Japanese combination is 
negotiating for the purchase of this 
property, now probably the most im- 
portant mine in Chosen. The property 
is producing about 9,500 tons of ore and 
£12,500 in bullion monthly. It was 
originally held under a French mining 
concession, and the transfer of opera- 
tions to the three Japanese subsidiaries 
assures a continuation of the company’s 
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title to the properties under favorable 
conditions. 


The properties of Lena Gold- 
fields at Bodaibo, Siberia, have been 
closed down. The Soviet government is 
now reported to be discussing a reor- 
ganization of its concessions system for 
mining properties. At present the only 
mining concession in operation is the 
Tetiuhe lead-zinc mine, in Siberia. With- 
drawal of Lena Goldfields from Bodaibo 
is said to threaten with starvation the 
miners employed at the properties, 
ee of the isolation of the district. 


Rand Dividend Prospects Good; 
Klerksdorp Renews Activity 


Johannesburg, May 27.—The gold-min- 
ing industry of the Transvaal seems at 
present to be in such a satisfactory posi- 
tion as to encourage predictions that 
dividend declarations for the present 
half year will be maintained at their 
previous high levels. Rand mines de- 
clare dividends semi-annually, and the 
approaching mid-year announcements 
are awaited with extreme interest. 
Labor conditions have improved in the 
last few months. The Rand output for 
the first quarter of 1930 showed an in- 
crease of more than 30,000 oz. of gold 
over the record for the same period in 
1929. As production last year set a new 
production mark for all time, still 
another record may be expected this 
year. 


J. Martin, chairman of the board 
of ‘directors of City Deep, Ltd., in re- 
viewing the position of his company at 
its recent annual meeting, declared that 
the outlook is considerably better, re- 
cent development work having shown 
ore of a much improved grade. The di- 
rectors are hopeful that the mine will 
regain a sound position. City Deep has 
not paid any dividend since one of 5 per 
cent in 1927, and has been operating at 
a loss for the last two years. Produc- 
tion was 295,615 oz. in 1929, and the loss 
was £140,126. 


. . Active development work is 
being done in the Klerksdorp district, 
which occupies an approximately corre- 
sponding position in the west, in 
relation to the Main Reef, that the 
Heidelberg district occupies to the east. 
Klerksdorp is about 80 miles from the 
most westerly producing Rand mine. 
Systematic diamond drilling has been in 
progress since the beginning of the 
year. Many years ago sporadic attempts 
were made to develop this district, but 
none of them met with success. The 
government has been urged to make a 
thorough geological survey of the area. 
Particular interest is centered on the 
revival of the old Commonage Reefs 
gold mine under substantial financial 
support. 
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German Copper Imports to Date 
in 1930 Half of 1928 Record 


Berlin, May 29. — German imports of 
copper in the period from January to 
April have been 41,610 metric tons. This 
compares with 67,725 metric tons in the 
same period of 1929, and with 82,513 
tons in 1928, indicating that consump- 
tion is about half of what it was two 
years ago. After a temporary rush, 
the copper markets are dull again as a 
consequence of the accumulation of 
stocks that are relatively large when 
compared with the extremely sparse 
supplies held when copper was at 18c. 
a pound. Germany’s copper-producing 
capacity has been increased again. The 
new electrolytic refinery at Wilhelms- 
burg, near Hamburg, which will have a 
yearly output of 20,000 metric tons, is 
expected to be ready for operation in 
November. Brandeis, Goldschmidt & 
Company, London metal dealers, own 
the plant. 


. After the acquiring of an inter- 
est in Hirsch Kupfer by Union Miniére, 
the announcement that Metallgesell- 
schaft and British Metal are participat- 
ing jointly in the new Amalgamated 
Metal Corporation has caused a great 
deal of interest. Some commentators 
believe that these two deals indicate a 
merging of European copper interests 
to offset the American producers. The 
real motives of the combinations have 
been withheld, they say, for fear that 
still indispensable deliveries of Ameri- 
can copper will be cancelled. C. F. 
Kelley’s answer to the European protest 
concerning the rationing of copper sales 
at lower prices is said to have provoked 
antagonism here. 


Stolberg Zinc, which is one of 
the largest German zinc mining and 
smelting companies, is closing several 
of its zinc and lead mines in the Rhine 
and Harz Mountains districts. The 
future of the Mansfeld copper mines re- 
mains very uncertain unless the Reich 
makes strenuous efforts to prevent clos- 
ing. The company has passed its divi- 
dend. Beginning in June, the Eisleben 
properties will be closed by the company, 
as the workers refuse to accept a 15 per 
cent salary reduction. 


. . The agreement of Penman 
aluminum producers concerning the pro- 
posed invasion of their Japanese and 
Indian markets by the Aluminum Com- 
pany of America is reported to have 
been completed. Pechiney, the most 
important French aluminum producer, 
states that the metal is holding its own 
even with the price of copper at 12c. To 
meet the new and important competition 
of magnesium, which is being produced 
by I. G. Farbenindustrie, German man- 
ufacturers, Pechiney is completing a 
magnesium plant of its own. 


Another attempt to renew the 
Brussels zinc cartel will be made in 
June. American participation is said to 
be assured. 
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Grade Improving at Lake View; 
Horseshoe Near Capacity 


Kalgoorlie, Western Australia, May 31. 
—Returns for the month of April indi- 
cate a decided improvement in the 
grade of ore handled at the Lake View 
& Star plant. A total of 6,157 tons of 
company ore was treated, with a return 
of £21,238, or about £3 10s. a ton. This 
compares with the March returns of 
7,137 tons, yielding £18,846, or about 
£2 10s. a ton. The improvement in grade 
is attributable to recent high-grade dis- 
coveries in the property on the 300 level 
and at depth. 


. .. . The new Golden. Horseshoe 
tailing re-treatment plant is now operat- 
ing near its full capacity of 40,000 tons 
monthly. In April the plant treated 33,- 
708 tons of tailing for a profit of £2,580, 
or ls. 6d. a ton, which is slightly better 
than the estimates. The tailing averages 
7s. 10d. a ton, and recovery of the gold 
is about 50 per cent. 


. . . . Stripping of the rich surface 
find made recently at Edjudina, 120 
miles northeast of Kalgoorlie, is giving 
favorable results. A trial crushing of 
samples from the deposit will be made 
in June to determine the consistency of 
the grade. 


... . . After 27 years of operation, the 
old Ingliston mine, in the Meekatharra 
district, was closed down in April. Its 
production had been comparatively 
small. _Enterprise mine, at Kalgoorlie, 
is continuing development. The lode 
has been opened up on the 365 and 504 
levels, and drilling is being done on the 
733 level. The grade of ore indicated is 
good, and reserves are now estimated 
at about 60,000 tons. 


Mount Lyell Will Work New 
Royal Tharsis Orebody 


Melbourne, Australia, May 28.—De- 
velopment work and diamond drilling 
on the low-grade Royal Tharsis orebody, 
at the Mount Lyell property, near 
Queenstown, Tasmania, has now proved 
2,500,000 tons of quartzitic sulphide ore, 
assaying 2.25 per cent copper, above the 
level of the new North Mount Lyell 
tunnel. This is about 1,100 ft. from the 
surface. The ore is easily amenable to 
flotation and can be extracted with the 
tunnel—which affords direct access to 
the metallurgical works—as the basis of 
operations. The orebody is 85 ft. wide 
and 450 ft. long and was mined in the 
upper levels for siliceous flux during the 
period when pyritic smelting was used. 
Operations were then carried to a depth 
of only 400 ft. The importance of this 
new addition to Mount Lyell reserves 
can be judged by the fact that in the last 
annual report of the company, reserves 
of ore in the North Mount Lyell mine 
were estimated at 1,013,600 tons of 5.25 
per cent copper and in the Lyell Com- 
stock mine at 600,000 tons of 3.25 per 
cent copper. 


._. . An estimate of ore in sight in 
the Jervois Range district, Central Aus- 
tralia, has been made by the consulting 
engineer of the Hanlon’s Reward Com- 
pany. On its 160-acre lease, he esti- 
mates a total of 600,000 tons of ore, 
some of which is lead ore and some 
copper ore. The lead ore assays 23 per 


cent lead and 10 oz. of silver to the ton, 
and the copper ore assays 12.6 per cent 
copper and 23 oz. of silver to the ton. 
Silver-mining operations have already 
begun. This district was discovered by 
Thomas Hanlon in June, 1929. It is 
210 miles from Alice Springs and even 
further from the railroad. First reports 
of its size were later stated to have been 
exaggerated. Lack of available timber 
and water will be handicaps in develop- 
ing the field. 


. . . . Placer Development has 
started testing of 1,500 acres of alluvial 
ground adjoining the North Bulolo 
leases in New Guinea. The company 
has also taken an option on 13 miles of 


the Bulolo river bed, adjoining the soutn- 
ern end of the Bulolo leases and below 
the site of the new diversion weir. An 
Australian issue of 476,000 shares of 
Bulolo Gold Dredging, which will be 
the operating subsidiary on the original 
Placer Development area, has been 
oversubscribed. The company reports 
that the London, Canadian, and United 
States issues have also been oversub- 
scribed. 


eee eee Camden Mines, Ltd., a new 
London company, has purchased the 
Silver Peaks silver-lead property at Yer- 
randerie, New South Wales, for £68,000. 
Of this, £3,000 has been paid in cash and 
the remainder will be paid in shares. 


New Ore Estimates Show Gains 
at N’Kana and N’Changa 


London, May 29.—New estimates of ore 
reserves have been made for the N’Kana 
and N’Changa mines in official state- 
ments published within the last two 
weeks. A progress report of Bwana 
M’Kubwa Copper carries a borehole map 
of the N’Kana mine. Reserves at this 
property, including the Mindola orebody, 
are estimated at 66,000,000 tons, averag- 
ing 4.02 per cent. Of this, 59,000,000 
tons averages 4.2 per cent, practically all 
sulphide. Two crosscuts driven from 
the main hoisting shafts have more than 
confirmed the width and grade of the 
orebody as shown in the boreholes. The 
railroad to N’Kana has now been opened. 


. . . . N’Changa Copper has esti- 
mated its ore reserves on Dec. 31, 1929, 
at 2,278,000 tons, averaging 4.21 per 
cent copper, in the River lode; 8,193,000 
tons, averaging 3.74 per cent copper, in 
the Dambo lode; and 54,170,000 tons, 
averaging 3.77 per cent copper, in the 
New Discovery area. This total of 
64,641,000 tons compares with the esti- 
mate of 31,437,900 tons made a year ago. 
At the company’s annual meeting, the 
statement was made that construction of 
a pilot plant will be deferred until sink- 
ing of the shafts permits testing of aver- 
age ore. The N’Changa metallurgical 
problem promises to be complex because 
of the mixture of oxide and sulphide ore. 
H. A. Tobelmann and A. J. McNab, who 
have had experience in dealing with 
complex oxide copper ores in the United 
States, are making a report on metal- 
lurgy at N’Changa. James Whitehouse, 
of the Beatty group of companies, has 
been elected a director of N’Changa to 
succeed A. Chester Beatty, who resigned 
recently because of pressure of other 
duties. At the mine, two 625-kw. turbo 
generators are being installed. The rail- 
road to N’Changa is expected to be com- 
pleted within a year. It will be extended 
from N’ Kana. 


. . . . A progress report of Rho- 
desian Selection Trust states that, in 
addition to drilling at Chambishi, Baluba, 
and Luansobe, work consisting of 
trenching and hand drilling is being 
undertaken at the Luansobe Extension, 
South Mokambo, South Mutundu, Mu- 
tupa, and South Lufubu properties. This 
means that the company is working 
eight grants within the N’Kana con- 
cession. 


In the first progress report of 


Mufulira Mines, data are given on the 


June 7,1930 — Engineering and Mining Journal: A McGraw-Hill Publication 


number of men employed—1,485 colored 
workers and 216 white men. Construc- 
tion activities are now on a large scale 
at the property. Hoists, steam-driven 
power plants, compressors, and coal- 
handling equipment are being installed. 
The foundation for the crushing plant is 
being excavated. A townsite is being 
cleared and houses are being built. Dur- 
ing the first quarter of 1930, 918 ft. of 
mine openings and 6,468 ft. of drilling 
were accomplished. For a future timber 
supply, 84,700 seedlings were planted at 
the property. 


More Bolivian Tin Mines Close; 
Huanuni Trials Satisfactory 


La Paz, Bolivia, May 31. — The con- 
tinued decline in the price of tin is hav- 
ing its effect on the mining industry in 
this country. Two more mines have 
completely suspended operations 
Morocacala and Chojnacota. The first 
is a Chilean-owned mine, with an an- 
nual output of about 2,200 tons of con- 
centrate annually. Chojnacota, owned 
by the Compagnie Générale de Mines 
en Bolivie, is in the Quimsa Cruz dis- 
trict, near the Caracoles mines of Gug- 
genheim Brothers. Mining was stopped 
at the property ‘at the end of 1929, Lut 
broken ore from a shrinkage stope has 
been treated in the mill during the last 
few months. 


. Fabulosa Mines Consolidateu 
is preparing to shut down operations at 
its Milluni unit completely. The Union 
group will continue to produce about 
100 tons of ore daily, however. 
Compajiia Minera de Oruro, which re- 
cently merged with Compafiia Porvenir 
de Huanuni, operating the San Jose 
mine, is shutting down the mill at 
Alantana, near Poopo, where the 
Huanuni company formerly treated its 
ores, and will put the combined output 
of the two mines’ through _ its 
Machcamarca plant. Even Patifio Mines 
& Enterprises, largest producer in the 
world, is rumored to be reducing pro- 
duction at its mines in the Uncia dis- 
trict. The company has recently entered 
an agreement made by leading British- 
controlled producers to curtail their 
production. 


... . The trial run of the new 
Huanuni tin dredge, 35 miles southeast 
of Oruro, has proceeded satisfactorily. 
This dredge has an annual capacity of 
1,400,000 cu.yd. 
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MARKET AND FINANCIAL NEWS 


World’s Copper Production 
Shows Little Change 


There was scarcely any change in 
the world’s output of copper during 
April. The daily rate of production 
was 4,793 tons, against 4,774 tons in 
March, according to the American 
Bureau of Metal Statistics. Contrasted 
with the figures of a year ago, how- 
ever, the rate of production shows a 
decline of 1,768 tons. 

Production for April totaled 143,798 
tons, against 148,005 tons in March, 
196,820 tons in April, 1929, and 146,427 
tons in April, 1928. 

Production of copper in the first four 
months of the current year totaled 
585,763 tons, against 735,485 tons in 
the same period last year. 

Output of copper during the first 
four months of the year, by countries, 
with a comparison, follows: 


-—January-April— 





1930 1929 
ited Biates... 3... 50s oe ee se 313,836 413,951 
NR SEAS os ou poneue 19,030 21,512 
RIM Log A nha Roa. te 30,773 22,976 
[Se MINE OND. 5. akc cacces 7,491 146,401 
_ | SEE ea Ae ee 27,920 24,397 
EE ee 4,116 2,945 
POET MEPs o5i5 fb seebicnc 50,200 47,100 
RS Sed icin ius a a 1ask RSS sa tem 41,297 44,203 
EONS TI 5 ia. w oS oe Seee 11,100 12,000 
Pr oo aint saecee 585,763 735,485 

(a) Incomplete, partly estimated. (6) Estimated. 


World’s production of copper, based 
on refined copper content of blister, for 
the months of February, March, and 











April of the currerit year, in tons, 
follows: 

Feb. March} pril 

1930 @ (Mo50 4350 

United States... .. 74,094 78,514 76,777 
Mipainb, <2. <6. a 657 4,876 4,430 
Canads.......... 6,750 8,390 7,580 
Chile and Peru... . 21,120 21,367 21,037 
BS eats rss xcéro.a 6,362 6,662 7,624 
Australia......... 1,546 1,796 650 
Europe (a)....... 12,200 13,100 12,300 
BG ike (c) 10,300 (c) 10,300 (c) 10,400 
Elsewhere (b)..... 2,600 3,000 3,000 
World's total... 139,629 148,005 143,798 


(a) Incomplete; partly estimated. 


(b) Estimated. 
(c) Partly estimated. 


Production of copper of the world by 


months and the daily rate, for 1929 and 


the first four months of 1930, were as 
follows: 





1929. ———_1930—_~ 
Monthly Daily Monthly Daily 
Production Rate Production Rate 


January...... 178,783 5,767 154,331 4,978 
February..... 167,090 5,9 139,629 4,987 
March....... 192,792 6,219 148,005 4,774 
April 196,820 6,561 143,798 4,793 
| ES enews «GANS cae sees 
eee iggcee 5,82) --.....5 
ee ey | EP oases 
A Bn coe ieaeee See 2-5. cs. 
September i ee | Ss 
Yetober...... $79,900 5/657 evans 
November 170,585 0 FE 
December NO5,940 - 3,096 iva lt 
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Tonopah Profit Dropped 


Net income of Tonopah Mining in 
1929 was $208,777, after all additions 
and charges, except expenditures on 
outside properties. In 1928, the cor- 
responding figure was $375,683. At the 
end of 1929, the company’s surplus was 
$2,811,542, compared with $2,768,508 at 
the end of 1929. The company’s assets 
are valued at $4,077,882, as compared 
with current liabilities of $266,340 and 
outstanding capital of $1,000,000. Min- 
ing and metallurgical properties have 
been written down to the salvage value 
of the equipment, so that no charges are 
made for either depreciation or deple- 
tion. The company’s production in 1929 
was 16,278 oz. of gold and 1,382,161 oz. 
of silver from the mill at Tonopah, Nev. 
Tonnage milled was 66,051, of which 
33,483 tons came from the company’s 
mine. 


AHUMADA LEap, operating a lead 
mine in Chihuahua, Mexico, reports 
net loss of $37,931 in the first quarter 
of 1930, compared with $13,659 in the 
corresponding period of 1929. Produc- 
tion was 2,815,939 Ib. of lead, compared 
with 2,699,740 Ib. of lead in the corre- 
sponding period of 1929, 


Lisperty BeLt Gotp MINING, which 
formerly operated property near Tellu- 
ride, Colo., has made a final distribu- 
tion of 8.06c. a share to stockholders, 
and the liquidation of the company is 
now complete. The company produced 
ore worth $16,171,089 from its mine 
and paid stockholders $2,858,694 in 
dividends. 


U. S. Lead Production 
Reduced in April 


In the month of April there was little 
change in either production or ship- 
ments of lead. Production of lead in 
the United States from domestic ore 
totaled 55,547 tons during April, against 
56,552 tons in March. Stocks on April 
1 amounted to 42,469 tons, a slight de- 
crease from the total for the preceding 
month, according to the American 
Bureau of Metal Statistics. Shipments 
held about the same level as in March. 
The demand for lead by cable makers 
has been heavy ever since the first of 




















the year. Statistics follow: 
Feb. March April 
Production: 
From domestic ore (a). 54,125 56,552 55,547 
Secondary and foreign. 6,226 8,600 8,520 
SS eeedes cows 60,351 65,152 64,067 
Stock at beginning....... 47,756 43,077 42,469 
Total supply........ 108,107 108,229 106,536 
og ere 43,077 42,469 42,015 











Shipments by difference.. 65,030 65,760 64,521 
Shipments reported... .. . 64,249 65,051 64,100 


(a) Includes small proportion of secondary lead that 
it is impracticable to separate statistically. 


Industrial classification of domestic 
lead shipments for February, March, 
and April follows: 





Feb. March April 

GN ek shia. sc hnesees 18,719 19,916 18,675 
Ammunition............ 5,041 6,066 6,143 
NES crate a.s os s-da.<'o ante 1,390 1,233 1,614 
ere ee 4,967 6,430 6,078 
Brass-making........... 217 132 174 
Se 2,899 3,410 4,069 
MINE fabio ss caine cea 655 695 421 
Unclassified (a)......... 30,361 27,169 26,926 

I bv dalnedescvewee 64,249 65,051 64,100 


(a) Of the shipments reported as unclassified about 
one-third go into white lead and about 30 per cent 
into red lead and litharge. Other important outlets 
are sheet and pipe, which take about 6,000 tons 
monthly; and solder and babbitt metal. 





To Users of E. & M. J. 
Market Prices and Data 


HE semi-monthly Engineering 

and Mining Journal (which 
you are now reading) carries only 
a condensed review of important 
market news and price movements. 
For buyers and sellers of ores, 
metals, and minerals who require 
the latest information every week, 
we now publish every Wednesday 
night a weekly—Metal and Min- 
eral Markets. Printed at high 
speed, and in a new compact form 


for reference use, this new service 
has received enthusiastic indorse- 
ment from readers not requiring 
the technical contents and field 
operating news carried in the 
magazine. Metal and Mineral 
Markets is priced to subscribers 
in the United States and posses- 
sions at $2 yearly; to countries 
in the Americas, but outside the 
United States, $5; elsewhere, $10 
per annum. 
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World Conditions in Zinc 
Remain Unsatisfactory 


INTERNATIONAL METAL Service, Ltp., 
Lonpbon 


April proved an even worse period 
for zinc than any of its predecessors. 
Low as the quotation for the metal has 
fallen, there is no one bold enough to 
say that no further decline is possible. 
By the end of April the price stood at 
£16 17s. 6d., a drop of £1 5s. for the 
month. Present prices for zine in 
European markets have not been seen 
since the beginning of the century. 

The figures of metal production for 
March did not show any evidence of 
curtailment on the part of those coun- 
tries making returns, and it is surely a 
reasonable inference that if there had 
been any move in this direction by those 
interests who prefer to suspend publica- 
tion of their own details for the time 
being, there would at least have been 
some rumors to this effect. As con- 
sumptive demand does not increase, at 
least to any marked extent, it is obvious 
that production even now is in excess 
of needs, and while this condition 
prevails it seems certain that lower 
prices must be faced. 

Considerable disappointment has been 
caused at the failure of the brass-making 
industry to respond to the stimulus of 
lower copper prices, though business in 
this direction may improve in the near 
future. Export statistics of the leading 
producing countries indicate that the 
world-wide slump in the galvanizing in- 
dustry continues. Now and then a bet- 
ter demand from India for galvanized 
sheets causes some quickening of inter- 
est, but so far the volume of actual busi- 
ness has not been commensurate with 
such inquiry. In the case of zinc sheets, 
the scarcity of money on the Continent 
has tended to restrict new building 
operations and the call for zinc from 
this direction has been below normal. 

On the other side of the picture there 
is no definite sign that any effective re- 
duction has taken place in production. 
Practically no important mines which 
produce zinc ore alone are working 
today, but, as has been stressed before, 
such large quantities of concentrate are 
won as a byproduct of lead mills that 
this fact has not yet tended to make 
any serious inroads on smelters’ sup- 
plies. ‘ 

Endeavors are still being made to 
resuscitate the zinc cartel, and while 
negotiations continue there is, of course, 
always the chance that something may 
turn up in this quarter. In the opinion 
of most observers, the prospects of ac- 
complishing anything really useful are 
slender indeed. Like everything else in 
zinc, there is nothing new to be said 
about the cartel. To sum up, the out- 
look is still as gloomy as at any time 
since last autumn, and the present 
prospects are for even lower prices in 
the immediate future. 


World stocks of zinc: on May 1 are 
estimated as follows: 
Metric 
Tons 
Te I iitinanactanens pelea 87,500 
Canada, including afloat........... 4,00 
OI ONIN a. 50.5 os cK cerediare'e 19,100 
REE a6 Beas nee eetanceeacdane a 11,900 
WE ata Pita oie cdi dws a tc ee ike ,400 
I INI. easy Sin rg 4 kc on deck se 5,900 
Other European countries.......... 3,000 
Australia, including afloat......... 4,000 
PEM. og.c- ano eceuk dah aa eterna 1,600 
MINED” 5 a wks waleWa se ckucoe es) ,000 
AMEE shiback ene baeagewanances es 141,400 


World stocks of zinc on April 1 were 
estimated at 138,400 metric tons. Stocks 
of Jan. 1 of the current year were esti- 
mated at 119,400 tons. 


Zinc Production Shows 
Slight Drop for April 


Production of zinc for all countries 
except Belgium and Poland during April 
totaled 98,691 tons, against 105,253 tons 
in March. In the event that Belgium 
and Poland are producing zinc at about 
the same rate as in December, 1929, the 
last month in which complete statistics 
were published, world production in 
April was 133,920 tons, contrasted with 
137,988 tons for the month of December 
of last year. 

Zinc statistics for March and April, 
compiled by the American Bureau of 
Metal Statistics, in tons, follow: 





March April 
ee ree 47,573 43,080 
ra cine tcccswcamectes 2,265 532 
DES Goes lessees 10,637 679 
NN aos nao ok moan wd sins (c) c) 
as WS a ac Kamas oo ae 9,655 9,009 
CI 655,55 sco oVaiens 10,276 9,710 
Cen OMOEA... oc eeu 5,032 4,656 
Nd Pet c'G a o-tix. otere sare 1,608 1,553 
Netherlands (b)............. 2,400 2,400 
PS Son ris wae co seesd ie (c) (c) 
PR be SG ad x ate ww ae 978 941 
MR iis Sore ost a eres 5,277 5,133 
pS eine 1,852 1,798 
Elsewhere (b)............... 7,700 8,200 
NOS Fite Soi es 105,253 98,691 


(a) Includes zinc dust, which amounts to about 300 
tonsa month. (6) Estimated. (c) Not reported. 


Cerro de Pasco 1929 Profit 
Unchanged From 1928 


Cerro de Pasco Copper Corporation 
made a profit of $10,253,741, before de- 
preciation or depletion, in 1929, com- 
pared with $10,190,867 in 1928. Sales 
of metals increased from $25,261,249 to 
$28,656,294. At the end of the year the 
company’s inventory of metals and con- 
centrates was valued at $6,006,350, as 
compared with $6,736,020 at the end of 
1928. The company had current assets 
of $33,602,937 on Dec. 31, 1929, com- 
pared with current liabilities of $3,475,- 
964. Its consolidated surplus account 
on the same date was $58,337,976, com- 
pared with $60,065,204 at the end of 
1928. The company produces copper, 
silver, lead, zinc, and gold- from several 
mining properties in Peru. 
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English Companies Announce 
Changes in Capitalization 


Three English companies—Mount Isa, 
Anglo-Oriental Mining, and Consoli- 
dated Goldfields of South Africa—have 
announced important changes in their 
capital structure. Mount Isa, owning a 
lead-zinc property in Queensland, Aus- 
tralia, is issuing £1,500,000 in convert- 
ible and redeemable debenture stock at 
par. The issue carries 8 per cent in- 
terest. After three years, the debentures 
may be converted into Mount Isa com- 
mon stock at the rate of one share of 
Mount Isa stock, of a par value of £1, 
for each £1 10s. of debenture held. 

Anglo-Oriental Mining is increasing 
its total capitalization to £1,750,000 by 
creating 1,000,000 new shares with a par 
value of 5s. These new shares will be 
held in reserve pending the completion 
of negotiations by the directors. The 
company is chiefly interested in Eastern 
tin mines. 

Consolidated Goldfields of South 
Africa plans to take over South African 
Gold Trust, Ltd, and Amalgamated 
Mining Trust, Ltd., both of which have 
been managed by Consolidated Gold- 
fields. Shareholders of Amalgamated 
Mining will receive three Goldfields £1 
par common shares for each five £1 par 
shares of their company and stockholders 
of South African Gold Trust three 
Goldfields £1 par common for every 
four £1 par common of their company 
and one 6 per cent first cumulative pref- 
erence £1 par share of Goldfields for each 
6 per cent cumulative preference share 
of their company. If the proposals are 
accepted, Consolidated Goldfields will 
issue an additional 748,810 common 
shares and 500,000 first preference 
shares. 


Financial Notes 


CuiEF CONSOLIDATED MINING, oper- 
ating silver-lead-gold properties in the 
Tintic district of Utah, reports a net 
loss, after including proportion of profit 
realized by subsidiary companies, of 
$9,400 in the first quarter of 1930, com- 
pared with a net loss-of $21,158 in the 
corresponding period of 1929. Produc- 
tion of all metals except lead was in- 
creased, 


HecLA MINING, operating a silver- 
lead property in the Coeur d’Alene 
district, Idaho, reports net profit of 
$295,824 in the first quarter of 1930. 
In the fourth quarter of 1929, the net 
profit was $345,720. Corresponding 
figures in the first quarter of 1929 were 
$493,037 and in the fourth quarter of 
1928, $429,282. The declines in the 
prices of lead and silver are responsible 
for the decreased profits. Production 
of ore was 73,636 tons in the first 
quarter of 1930, and 71,902 tons in the 
preceding quarter. 
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Copper Output in 1929 
2,104,110 Tons 


The year 1929 established a new high 
mark in world production of copper, the 
revised statistics of the A.B.M.S. fixing 
the total at 2,104,110 short tons, against 
1,891,610 tons in 1928. In the War 
period the highest point reached was 
1,580,475 tons, for 1917. Last year the 
United States produced 1,026,348 tons 
of copper, or 48.7 per cent of the 1929 
world output. African production 
moved up to 161,191 tons, against 
141,131 tons in 1928, and 118,670 tons 
five years ago. Canada was credited 
with 121,151 tons, which contrasts with 
96,634 tons in 1928, and 70,698 tons in 
1927. 

Statistics of the world’s produc- 
tion of copper for 1928 and 1929, 
computed on the basis of the fine cop- 
per content of blister copper, allocated 
according to countries where the ore 
originated, are given in tons of 2,000 lb. 
in the following table: 





























1928 1929 
ee 935,199 1,026,348 
WN nhs occa ie 72,579 759 
SNS eons isrris ese Gc eetk 96,634 121,151 
J Re cee eee 18,869 15,740 
Total North America...... 1,123,281 1,249,998 
INS 52 coins ias once an 8,30 7,7 
ERE er ee 319,549 348,365 
Nf Eh in se le nla Siaeee' 45 59,9 
ING ok oct: oot wens bw eaioeiee |. wewuers 
Total South America...... 386,302 416,045 
I as aoe ee cclctos: Siw toate 3,638 3,856 
RS io a(S alte ces wb: sm wy acotave 2,20 2,205 
ee eee 28,109 28,660 
Sa er 16,629 23,503 
SM ics 4 Ou coos 64's 0's de 14,200 16,158 
SESE eee (a) 22,046 (a) 29,762 
Spain and Portugal.......... 54,605 56,660 
Ns Sore sis degen os 1,000 3,500 
Total Maree. .......< 2020 142,430 164,304 
URE tee 8 als a pie sina sige 75,213 82,281 
RPO IIR so desk a's Se iv p's de 5,600 8,800 
MEO Sion ik swcanw ss 80,813 91,081 - 
a ere eres 13,244 15,979 
PI sn natsc'os 5 seis p nse we 141,131 161,191 
Other countries. *........... (a) 4,409 (a) 5,512 
Gened totale: 5555. ks see 1,891,610 2,104,110 


(a) Conjectural. 


World Output of Silver 


Increased in February 


According to the American Bureau 
of Metal Statistics, Mexico produced 
12,717,000 oz. of silver in February, a 
large total in view of the reported gen- 
eral curtailment in output resulting 
from the low prices for the metal. In 
January, Mexico was credited with an 
output of 5,877,000 oz. The Mexican 
figures were responsible for an upward 
trend in world production, total output 
for February amounting to 21,849,000 
oz., against 15,284,000 oz. in January, 
and 20,560,000 oz. in December, 1929. 
Average monthly world production for 
1929 was 18,990,000 oz. 

April output of silver in the United 
States was 4,704,000 oz., against 4,998,- 
000 oz. in March, 5,161,000 oz. in Feb- 
ruary, and 4,753,000 oz. in January. 


586 


United States produced 19,616,000 oz. 
of silver in the first four months of the 
current year, which compares with 20,- 
444,000 oz. in the same period last year. 

Canada produced 1,705,000 oz. of sil- 
ver during April, against 1,714,000 oz. 
in March, and 1,225,000 oz. in February. 

Peru is credited with an output of 
1,467,000 oz. in April, against 1,460,000 
in the preceding month. 

Australian production for April was 
671,000 oz., against 720,000 oz. in 
March. 

Burma produced 611,000 oz. of silver 
in April, against 607,000 oz. in March. 


@ 
Tonopah Mining Plans 
Partial Liquidation 


A special meeting of stockholders of 
Tonopah Mining Company of Nevada 
has been called for June 23 to act upon a 
plan of reorganization and readjustment 
of capital structure, including reduction 
of capital stock to $500,000 from $1,000,- 
000, par value being $1; proposed sale 
and transfer of certain assets of Tonopah 
Mining Company to the Tonopah Cor- 
poration; offering of 100,000 shares of 
stock of Tonopah Corporation to Tono- 
pah Mining stockholders at $5 a share 
and use of proceeds to pay stockholders 
50c. a share in reduction of capital 
stock. 

In a letter to stockholders outlining 
the proposal of the directors, W. L. 
Haehnlen, president, says: 

“It has been suggested that a reorgan- 
ization and reconstruction of the capital 
structure of the Tonopah Mining Com- 
pany of Nevada be made to conform 
more fully to the present status of its 
affairs. The decline in the price of 
silver, necessitating the closing of the 
Tonopah mine, brings us to a realization 
that the life of the old mine has about 
come to an end. Certain stockholders 
feel that they should participate in the 
cash assets of the company, fearing that 
they might be disbursed in development 
of mining properties which would not 
turn out profitable.” 


Ee 
Polish Zinc Smelter to Close 


Giesche Spolka Akcyjna, subsidiary 
of Anaconda Copper Mining, is closing 
its zinc smelter at Rozdzien-Scoppinitz, 
according to a report from Katowice, 
Poland. With the present low zinc price, 
only the modern and low-cost plants of 
the company will continue operation. 
The Rozdzien plant has a total of 6,400 
retorts and a capacity of 91,400 tons of 
charge annually. In addition to this 
plant, Giesche Spolka operates a retort 
zinc smelter at Trzybinia and an elec- 
trolytic zinc plant near Scoppinitz. 
Since the first of the year, Poland has 
withheld publication of all figures on 
production of zinc. In December, 1929, 
the last month for which figures are 
available, the output was 15,743 tons. 





Kennecott, Utah, and Nevada 
Reduce Dividends 


Reductions in the dividend rates of 
the Kennecott Copper Company and 
two of its subsidiaries, Utah Copper 
and Nevada Consolidated Copper, were 
announced June 2 by the boards of 
directors of the three companies. 

The directors of Kennecott voted a 
quarterly dividend of 75c. a share, 
placing the stock on a $3 annual divi- 
dend basis, against $5 a share, the 
former basis. Nevada Consolidated 
reduced the annual dividend rate to 
$1.50 from $3 by declaring a quarterly 
payment of 374c. a share. Utah Cop- 
per declared a quarterly dividend of 
$2, placing the stock on a $8 yearly 
basis. compared with $16 previously. 

Among the copper companies which 
have reduced their dividends this year 
are Inspiration Consolidated, largely 
owned by Anaconda; Calumet & Ar- 
izona, Copper Range, Calumet & Hecla, 
and Chile Copper. Directors of Greene 
Cananea Copper recently deferred their 
meeting to make it conform with that 
of Anaconda, which controls the former 
company. 

a 


World Lead Production 
Down in April 


World production of lead during April 
amounted to 153,663 tons, against 163,- 
814 tons in March. The daily rate of 
production for April was 5,121 tons, 
against 5,284 tons in the preceding 
month, and 5,313 tons in February, ac- 
cording to the American Bureau of 
Metal Statistics. The daily rate for 
April of last year was 5,418 tons. 

Production statistics for the months 
of February, March, and April, in tons, 
follow: 


February March April 

United States........ 51,362 56,541 52,074 
Canada (a).......... 11,940 14,851 13,379 
Mexico (a)........... 20,175 23,787 22,748 
NN ins Ale wb os 6 4a, 1,575 1,712 1,674 
ee en 10,793 12,057 10,127 
ee ee 1,384 1,42 2,762 
PME ee mew kk es 4,032 (c)4,000 (c)4,000 
Spain and Tunis (6)... 8,50 8,39 7,517 
Avistralia...0.. 5550's 14,322 16,380 15,238 
ae 7,672 7,672 7,414 
Elsewhere (c)........ 17,000 17,000 16,700 
OR atin a vow ne 148,757 163,814 153,633 


_ (a) Total North American production of crude lead 
is correctly stated, but the distribution by countries 
is not precise. So far as = pig lead produced in 
the United States from Canadian and Mexican ore is 
deducted and credited to its country of origin, but 
production from other foreign ores is not so segre- 
gated. (b) Partial. (c) Estimated.. 


N’CHANGA Copper MINEs, operating 
a property west of the N’Kana Conces- 
sion, in Northern Rhodesia, had total 
cash resources of £337,958 on Dec. 31, 
1929. The total expenditure on equip- 
ment and development of the properties 
to that date had been £391,712, of which 
£114,241 was spent in 1929. The com- 
pany has an authorized capital of 
£1,000,000, of which £900,000 has been 
issued. 


> 
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Average Metal Prices 
for May, 1930 


CopPER: 

Electrolytic, refinery ........ 12.756 

London Standard Spot....... 53.159 

London Electrolytic Spot..... 59.545 
LEAD: 

el) FO 8 assis 5.523 

Ob NE 6 iid Fad eh eRe 5.408 

LU TOP 5 6 Ba oiie C82 e058 17.795 

London Forward .........5: 17.861 
SILVER: 

gs ee eee A 40.736 

Rs ous Saad an Sisk eae: 18.850 

Sterling Exchange .......... 485.724 
ZINC: 

ed ere oe age a 4.641 

Ss SEs ik o's hve ees 16.639 

Londot Porwaed o.oo. . 2.6036. 17.324 
TIN: 

Sas dee cee eaten 32.108 

London Standard Spot....... 144.818 
QUICRINEE 6 665 isk cetera 117.269 
RWIS én dvs dsc Raedaiees 7.454 
PLATINUM: 

Renee 6 ise coer 46.000 

CE 6 aceaatakiws<atesds 38.000 


ALUMINUM 99 Per Cent Plus... 24.300 
a 


U. S. Molybdenum Output 


Four companies produced molyb- 
denum ore in the United States during 
1929, Climax Molybdenum, at Climax, 
Colo.; the Molybdenum Corporation of 
America at Sulphur Gulch, near Questa, 
N. M.; the Southern Copper Mining 
Company at Helvetia, Ariz.; and the 
Minerals & Metals Corporation, near 
Sahuarita, Ariz., according to data col- 
lected by the U. S. Bureau of Mines. 
In 1929, a total of 419,400 short tons 
of ore was milled, yielding 3,854 tons of 
concentrates, carrying from 75.40 to 
88.33 per cent molybdenum sulphide. 
In addition, a small tonnage of ore 
carrying 16 per cent of molybdenum sul- 
phide was produced and sold without 
milling. The metallic molybdenum con- 
tent of the concentrates and ore so 
produced, was 4,020,607 lb., an increase 
of 17 per cent over 1928. Shipments 
of concentrates and ore from the mines 
contained an equivalent of 3,094,648 Ib. 
of elemental molybdenum, valued, more 
or less arbitrarily, at $2,259,000 at the 
mines. 


Beprorp Mines and McDovuGALy 
MINEs, at one time active operators in 
northwestern Quebec, have been 
liquidated under an arrangement with 
Ventures, Ltd. By disposal of their 
holdings and assets to Ventures, in re- 
turn for Sherritt Gordon stock, Bed- 
ford shareholders will be given two 
shares of Sherritt Gordon for every 


seventeen shares of Bedford held. 
McDougall shareholders will receive 


one share of Sherritt Gordon stock for 
every nine shares of McDougall held. 


ing an inside price. 


Demand for Metals Quiet—Tin, Silver 
and Antimony at New Lows 


New York, June 5, 1 930.—General quiet characterized all of the metal markets 


during the last three weeks. 
materially. 


Demand for copper, lead and zinc dropped off 
Prices were steady, however, except for silver, tin and antimony. 


Tin sold at 30c., the lowest since 1922, when 28}c. was touched; antimony has 
dropped to 7c., the lowest since 1923, wien the price was 64c.; and yesterday’s 
price of silver, 34c., pushed the known all-time range in the price of that more 
or less precious metal one point further south. Metals, however, are in no worse 


condition than the average of other commodities. 


Price indexes are continuing 


to decline, which should result in lower costs unless production curtailments affect 


overhead too much. 


Copper Still 13c. 


Though at least one second-hand lot 
of copper was offered at a concession 
from the uniform producers’ price of 
13c., and one consumer reports picking 
up a small tonnage at a discount of 324 
points, the 13c. price continues to hold 
on lots sold by first-hands. Business, 
however, has been decidedly slack both 
in the domestic and foreign markets, 
and may well continue so for some 
weeks, after the immense tonnage 
booked in May. The export total for 
that month was a little over 108,000 
long tons—a record. Consumers’ oper- 
ations are in some instances more active 
than during the spring, as in wire, for 
instance; brass mills, on the other hand, 
have not increased their operations 
much, though their order books are in 
better condition than when the price 
of copper was 18c. Almost all of the cop- 
per now being sold is for prompt ship- 
ment, and in some instances consumers 
are asking to have July purchases 
shipped this month instead, an accom- 
modation that produeers are quite 
willing to extend. 


Zinc Price Holds 


Zinc prices continue to waver between 
4.60 and 4.65c., St. Louis, the higher 
price being the general level of quota- 
tions, and the lower price obtaining 
when the seller has the opportunity of 
getting rid of a good tonnage by quot- 
Stocks of Prime 
Western grade are not burdensome, and 
so long as Joplin concentrate prices are 
what they are, smelters show no indi- 
cation of being inclined to drop their 
price of zinc below current levels. 
Though galvanizers do not speak very 
optimistically of business, it is probable 
that they bought more zinc in May than 
in April, and certainly considerably 
more than in March or February. 
High-Grade continues unchanged at a 
premium of lc., delivered, over St. 
Louis prices for Prime Western. 


Lead Steady 


Buying of lead has been on a reduced 
scale, attributed largely to the uncer- 
tainty in the minds of buyers as to the 
future course of the market. London 
prices fluctuated within narrow limits 
and have been well above parity. Prices 
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here are unchanged at 5.50c., New 
York, the contract basis of the Ameri- 
can Smelting & Refining Company, and 
5.40c., St. Louis. A feature in the 
market is the apparent need for im- 
mediate shipment metal, as quite a few 
buyers requested that their orders be 
given early attention. May shipments 
to consumers ‘ran somewhat below this 
year’s average, being slightly under 
50,000 tons. Based on business now on 
the books of producers, consumers will 
have to come into the market for a good 
tonnage of June lead. 


Tin Sells Down to 30c. 


Continued selling pressure in Lon- 
don, based on unfavorable statistics for 
May and the realization that but little 
has been accomplished so far in the 
matter of regulating production, sent 
prices to new lows for the movement. 
Straits tin sold as low as 30c. a pound, 
New York, on June 3 and 4. Some fair 
buying was reported when the price 
neared 30c., but as soon as the market 
steadied the demand dried up. Pro- 
duction is holding at such a rate that 
another increase in the visible supply 
of tin is expected for June. 


Silver at 34c. 


During the last fortnight the silver 
market recorded another sharp decline, 
the price touching a new low in London 
of 15t8d. and in New York of 34c. 
Weakness in China exchange has been 
the cause of heavy sales of silver from 
that quarter, with only moderate sup- 
port from India, but today the price 
advanced sharply to 364c. 


Other Metals 


Quotations cover large wholesale lots, 
f.o.b. New York, unless otherwise specified. 
aoe prices are according to latest mail 
advices. 


ALUMINUM—Per Ib., 99 per cent 
plus grades, price of leading interest, 
24.30c. Outside market, 99 per cent 
plus, 24.30c.; 98-99 per cent, 23.90c. 
London, 98 per cent, quoted at £95 per 
long ton, less 2 per cent for domestic 
consumption, 

ANTIMONY—Per Ib., duty paid: Chi- 


-nese brands, spot, 74c.; futures, 7c. 


Cookson’s “C” grade, spot, 
“C.M.C.” grade, spot, ll4ic. Chinese 
needle, lump, 8c. Standard powdered 
needle, 200 mesh, 10c. 


12ic. 
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Daily Prices of Metals 





Electrolytic 
Copper 


Refinery 


Zine 


St. Louis 


Av’ ge 


4.60@4.70 
4.60@4.70 
4.65 
4.60@4.65 
4.60@4.65 


4.60@4.65 


Straits Tin Lead 
New York New York St. lois 
32.50 5.60 5.45 
32-125 5.60 5.45 
32.00 5.60 5.45 
39> 5.60 5.45 
31.50 5.50 5.375@5.40 
00@ 32.125 5.50 5.40 
31.990 5.567 5.431 
31.625 5.50 5.40 
31.325 5.50 5.40 
31-375 5:'50 5.40 
31.75 5.50 5.40 
31.79 5.50 5.40 
3125 5.50 5.40 
31.521 5.500 5.400 
cI 5.50 5.40 
eA eee Holiday ee 
31-925 5.50 5.40 
30.75 5.50 5.40 
30.15 5.50 5.40 
30.25 5.50 5.40 
30.705 5.500 5.400 


12. 


775 


775 

775 
775 
.775 





4.60@4.65 
4.65 
4.65 

4.625@4.65 


4.625@4.65 
4.625@4.65 


4.640 


4.625@4.65 


4.625@4. 65 

4.60@4.65 
4.65 
4.65 


4.640 





Average prices for calendar week ended May 17, 1930, are: Copper, 12.667c.; Straits tin, 32.52Ic.; 


ew York lead, 5. 583c.; St. Louis lead, 5.442c.; Zinc, 4. 633c.; Silver, 41.083c. 


Average prices for calendar week ended May 24, 1930, are: Copper, 12.775c.; Straits tin, 31.615c¢; 
New York lead, 5.517c.; St. Louis lead, 5.406c.; Zinc, 4. 633c.; Silver, 40. 313c. 


Average prices for calendar week ended May 31, 1930, are: Copper, 12.775c.; Straits tin, 31.425c. 
New York lead, 5.500c.; St. Louis lead, 5.400c.; Zinc, 4.638c.; Silver, 38. 350c. 





Copper 
Standard 
Spot 3M 

553 55 
543 544 
53% 532 
533 532 
55 54z 
543 | 543 
54 54 
544 542 
537 53% 
532 532 
53% 54 
54 54 
532 532 
533 533 
.52% 533 


London 
Slecaiiaes Tin Lead 

lytic 

Spot 3M Spot 3M 
60 1473 1492 17z 173 
60 1448 | 1463 | 173 | 1738 
60 1433 1453 1733 1738 
603 1412 1433 1732 172 
603 | 1433 | 1458 | 1738 | 172 
603 1424 1442 17z 1738 
603 141 143 1738 183 
604 1413 1432 182 182 
604 1434 -| 1453 18 1835 
603 141% 143 18 .»| 184% 
604 1413 1432 18 1835 
603 1403 1423 18 18 
603 1382 1403 173 18 
604 1362 1382 1733 18; 
603 135 1362 17; 1835 


Zine 

Spot 3M 
163 17 
163 173 
162 173 
163 173; 
163 173 
163 173; 
163 172 
162 173 
1633 172 
1642 173% 
1648 | 1735 
162 ‘172 
163 1735 
l6v5 | 173% 
163 174 





Prices for lead and zine are the official prices for the morning session of the 


| 


London Metal Exchange; prices for copper and tin are the official closing buyers’ prices. 
All are in pounds sterling per long ton (2.240 Ib.). 





Average for week ended May 21: Silver, 40.604c.; Sterling Exchange, $4. 85771. 


Sterling 
May | Exchange 
‘Checks 


$4.8524| 403 


483h| 408 
'853'| 403 
4.852 | 408 
4.8511] 401 
4.8543| 404 
4.852 | 403 
4.8542| 40} 


Silver 
New York} London 


Silver, Gold, and Sterling Exchange 


May | Sterling 











Average for week ended May 28: Silver, 39.688c.; Sterling Exchange, $4. 85740. 
Average for week ended June 4: Silver, 35.975c.; Sterling Exchange, $4. 85563. 


New York quotations are as reported by Handy & Harman and are in cents per troy 
London silver quotations are in pence per troy ounce of bar 


Sterling quotations represent the demand market in the fore- 
Cables command one-quarter cent premium. 


ounce of silver, 999 fine. 
silver, basis of 925 fine. 


noon. 
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Silver 








oe. June Naghapee New York! London eeniee 
19 | 84sii3d| 26 | $4.85§ | 393 18: | 84s1 14d 
193 | 84si13d| 27] 4.858 | 393 183 | 84s 1 14d 
19 |......... 28| 4.8543] 388 18 | 84s11-d 
183 | 84sli3d| 29| 4.853 | 374 1735 | 84s113d 
1842 |84s11 d| 30 | Holiday| Holiday| 173% | 84s114d 
188 | 84s114d| 31 | 4.85,%| 374 ae 
183 |84silid| 2| 4.853 | 363 173% | 84st13d 
183 | 84sIlid| 3| 4.859%) 35 16% | 84s114d 
et. 4| 4.85.51 34 1543 | 84sI 14d 





BismMutH—Per Ib., in ton lots, $1. 
Smaller lots $1.15 and up. London 4s. 

CapMiuM—Per lb., 70@75c. London 
3s. 11d.@4s. for prompt. 

CuromiumM—Per lb., 97@98 per cent 
grade, 95c.@$1. 

Cospatt — Per Ib., f.o.b. Canadian 
works: Shot or rondelles, 97@98 per 
cent, $2.50. Contract sales booked at 
discounts, depending on quantity. Black 
oxide, 70 per cent, $2.10. London, nom- 
inal, 10s. for metal in small lots, 8s. for 
black oxide; 8s. 10d. for gray. 

Ir1p1uM—Per oz., $200@$210 for 98 
@99 per cent sponge and powder. Lon- 
don, £41 5s. 

LirH1umM—Per lb., 98@99 per cent 
grade in 100-Ib. lots, $18. 

NickeLt—Per Ib., ingot, 35c.; shot 
36c.; electrolytic, 35c. (99.90 per cent), 
for single lots for spot metal. London, 
per long ton, £170@£175. 

PALLADIUM—Per o0z., $25@$27 ; Lon- 
don, £4 15s. 

PLatinuM—Official price quoted by 
the leading interest on small miscellane- 
ous orders for refined metal, per oz., 
$46. Transactions between dealers and 
refiners in the outside market are com- 
monly reported at several dollars less. 

QuIcKSsILvER—Per 76-lb. flask, $118 
@$120. Trading quiet, but prices are 
steady. London quiet, with offers at 
£22 10s. 

SELENIUM—Per Ib. in 500-Ib. lots: 
Black, powdered, amorphous, 99.5 per 
cent pure, $2. London, 7s. 8d.@7s. 9d. 

TANTALUM—Per kilo: Heavy sheet, 
chemically pure, $128; bars, $145; 
tantalum powder, c.p., $69.35. 


Metallic Ores 


CHROME OreE—Per long ton, f.o.b. 
Eastern shipping points, Indian and 
Rhodesian ores, $20 for 46@47 per 
cent Cr,O, ore, and $24 for 50@51 
per cent ore. New Caledonian ore, high- 
grade, $24. 

MANGANESE OrE—Per long-ton unit 
of Mn, cif. North Atlantic ports, 
cargo lots. Exclusive of duty: Brazilian, 
46@48 per cent Mn, 28c.; Indian, 48@ 
50 per cent, 30c. Caucasian, 52@55 
per cent, 30c.; Cuban, minimum 47 per 
cent, 32c.; Chilean, 47 per cent, mini- 
mum, 30@3lc. 

TUNGSTEN OrE—Per short ton unit 
of WO,, N. Y.: Wolframite, $13.50, 
for nearby delivery. Market dull. 
Bolivian scheelite is quoted at $13.50, 
June-July shipment. Domestic schee- 
lite, $15, nominal. 





Lead and Zinc Concentrate 
Joplin, Mo., May 31, 1930 


Blende 
Per Ton 
NE i tis, ciao mc eRe ob Rod A mieten $33.70 
Premium, Prime Western, basis 60 
Pe OIRE 5 ara Gel ooo a Se 88, 03's 31.00 
Table and flotation, 60 per cent.... 30.00 
Average settling price, all......... 31.57 
Galena 
jo eee rs Pee re Se eee Care ae $65.45 
Basis 80 per cent lead............ 65.00 
Average settling price, all......... 63.86 
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METAL STATISTICS 





Monthly Average Prices of Metals 
Silver 














Antimony, Quicksilver, and Platinum 














Platinum (¢c) —————. 








Antimony (a) Quicksilver ()} — —  -—— Crude— 

-—New York— —New York— New York————_—_—__, 

“ae — -—London Spot— _ Sterling Euhoom 1929 1930 1929 1930 1929 1930 1929 1930 

1929 I 1929 1930 1929 1930 | Jan. 9.558 8.606 119.481 121.192 70.000 61.923 60.600 51.923 

January.. 57.019 45.000 26.257 20.896 484.577 486.447 | Feb.. 9.548 8.830 119.818 120.500 70.000. 59.909 60.000 51.909 

February. 56.210 43.193 25.904 20.008 484.787 485.784 | March 9.531 8.236 121.904 118.808 70.000 54.769 60.000 46.769 

March......... 56, 346 41.654 26.000 19.298 484.776 485.933 | April. -462 7.740 122.000 114.000 70.000 46.462 60.000 38.462 

Bs oe dees 55. 668 42.428 25.738 19.554 484.808 486.019 | May.. 8.957 7.454 121.154 117.269 68.615 46.000 58.615 38.000 

Me écerenawen 54.125 40.736 25.084 18.850 484.599 485.724 | June.. ye. <<. 5 RE ww aes 68.000 Lee 
Paci anaes SE ED bkdcw se BB. ck howtos a, eee July.. 8.543 . 121.654 68.000 58.000 
Wo <ss swears Se Sees | Yodeces BS ewe hess Geesaee inves Aug.. 8.778 - 125.111 68.000 58.000 
August. SEE | aac sks We. °Hikaae Gy.  swavcns Sept.. 8 709 . 124.542 66.000 56.000 
September ME ese wes CD eas Gea xe wares Oct.. 8.538 . 124.298 65.000 55.000 
October........ ee, re MO ekisin wis GEG See. i os cae Nov.. 8.583 . 123.323 65. 000 55.000 
November...... A are ae. Ge. Ge anceens Dec.. 8. 420 [9 A 63. 240 53.240 

December... ... GREP ose esc Bee <a dalden. Cae. ka wwcate seein ss nesses 
ae — Year. 8.956 eo eee 67.655 57.655 

Year.. > ye er MG UES © in keice 


(a) Antimony quotations in cents pe! 
silver in dollars per flask of 76 Ib. XO) 
crude based on refined platinum content. 


New York quotations, cents per ounce troy, 999 fine. 


London, pence per 
ounce, sterling silver, 925 fine. Sterling exchange in cents. 


apes, for ne ome menu () Quick. 
latinum in dollars per ounce. Price of 

















Copper 
° 1 . 
a> ae ; aan ea ; Pig Iron and Alumin 
lectrolytic tan: ectrolytic -— Bessemer—. ——Basic—. No.2 Foundry — Aluminum —~ 
aa aa 1929 1930 1929 1930 1929 1930 1929 1930 1929 1930 1929 = 1930 
FONONT 6 505060 6.60 17.775 75.551 71. 469 78.602 83.250 | Jan. 18.00 19.00 17.50 18.50 17.50 18.50 24.300 24.300 
February....... 17.727) 17.775 78.228 = 71.419 = 883.538 = 83.500 | Feb....... 18.00 19.00 17.50 18.50 17.50 18.50 24.300 24.300 
March......... 21.257. «17.775 =89.153 69.202 98.356 83.405 | March 18.19 19.00 17.62 18.50 17.69 18.50 24.300 24.300 
pO se 19.500 15.621 81.036 62.075 89.405 74.338 | April. 18.50 1900 18.00 1850 18.00 18.50 24.300 24.300 
Moe ctcsanee 17.775 12.756 75.026 53.159 83.727 59.545 ay.. 18.81 19.00 18.31 18.50 18.31 18.50 24.300 24. _ 
pe ee ee 12 We. biscwcas Re awed A oe June.. 19.00 iy oe 18.50 ... 24.300 
DI ic eek ec ane WBE. cadees PE ik wccode ere Wale. oss 19.00 ‘ 18.50 18.50 a 24. 300 
pe ere Cee asses eee 3kacess PO.“ dsdees AOR... 6s 19.00 18.50 18.50 De hese 
September RSEEE? Saices Sate eeetus SUsee | vccwds ee. 3 52 19.00 ce. ..... 18.50 ME eicec 
October........ SeGMER) cadets Bees * nkaeee ere Oe eee. 3. ee 18.50 24.300 
November Cee! éuaeny Geen «wcxaun es |; ainsi Nov...... 19. 00 18. 50 18.50 24. 300 
December... ... NEGGee esta. Ge. esos Cae. aswes Dee. 1S:6e Ci... OG. Oe. ds | 
Year. . 16.067... ... 95.416 ...... 84.921 ...... Year..... 18.71 1 3: 18.21 MEM, o5<. 


New York quotations, cents per pound. London, pounds sterling per long ton. 




















Iron in dollars per ein ton. Aluminum in cents per acide "99 per cent grade. 





Lead 1F.0.b. Mahoning and Shenango valley furnaces; freight to Pittsburgh, 
$1.76 
—New York— —St. Louis— London 
1929 1930 1929 1930 1929 1929 1930 1930 
Spot 3Mos. Spot 3 Mos. 
January 6.650 6.250 6.498 6.100 22.111 22.344 21.545 21.571 . 
February... 6.853 6.236 6.739 6.086 23.128 23.156 21.188 21.097 Monthly Crude Copper Output in Short Tons 
March..... 7.450 5.662 7.348 5.542 25.409 25.591 18.807 18.940 
April. 7.187 5.537 7.025 5.428 24.783 24.408 18.319 18.363 Domestic 
ay.. 7.000 5.523 6.761 5.408 23.949 23.750 17.795 17.861 a. a. a ath oe ton 
a Ae ae ne Total Dec. Jan. Feb. March April 
August. .... Gans. See ices MP PEEEEE vigais cance Alaska shipments... . 21,947 2,275 =—«1,219-Ss«1,298 ~=—- 2,109 1,416 
September.. 6 890 ic: | (Ot Enhemapeeet neat Calumet & Arizona.. 65,246 5.132 4,591 3,665 3,550 3,752 
October.... 6.873 ..... ee paar ED MME os ciae. sinanes Ria sekn ds cove 19,118 1.377 1,168 1,068 1,178 1,309 
November.. 6.285 ..... Ge ick, SE OE ne ncn ce ne ect esaena 29,569 2609 2.807 2,564 3,081 2,762 
December.. 6.250 ..... ea .c:, Se ME chan - casces Nevada Cons......... SOI cc ccne | dae ics (d) 19,850 ...... 
te ae ieee ake ei eee someme Old Dominion (a)..... 11,172 830 955 43 885 "1,045 
Year.. Ce v5 SP cede oa a eae Phelps Dodge (6)...... 111,026 8,200 7,188 6,037 6,048 6,034 
New York and St. Louis quotations, cents per pound. London, pounds sterling Sean tienen Extens ae’ * 2,371 2,223 1,869 — — 
per long ton. 7; Tennessee Copper... 7,870 "705 «°° 713 «°° 659 "672 °° 653 
= Foreign 
“Ta ese en i930 | Andes Copper......... 83,718 5,634 4,779 3,699 ....... ....ee 
Straits Spot _ ws a er ree cite WSs 4,519 61 waa 0 
49.138 38.851 222.727 175.466 | Bwana MiKubwa..... 16,988 '398 "63 “7659 "356 °° "535 
Te SIO tak de | Sie oe ck a Sie Ge BAe SAO © ncccitn, kvedas 
45.858 36.077 206. 887 162.638 Furukawa, Japan...... 17,767 1,552 1,308 1,604 Sle ss ktuas 
. > ? " Granby Cons., Canada. 30,424 2,345 1,985 1,791 1,726 1,891 
43.904 32.108 = 197.545 144.818 | Howe Sound.......... RE ee a cls wae ...... 
44.240... a ae seme oak Meter ()7,200 °° 588 ** 641 rs 576 
> os MEANS ss 524s Se, OM ee re (d)3,035 ...... 
ae. ae acs Sumitomo, Japan...... ae. 0See Ce EM es cc ecet 
a—_. ... 190.783 Union Miniere, Africa.. 149, EY SC aged Cae) ce maaiahl™ Wa Aeon et 
cae 6 oe ; (a) Includes Arizona Commercial. (b) Moctezuma is included. (c) Estimated 
GEM “onecas ee eke 
SFO. ee 5 {OATES eke (d) Three months. 
Oe ot. ces) I xtc 





Monthly Production 


of Primary Copper from 


U. S. Mines and Daily Rate (Short Tons) 


























Zinc <eiicnin.. evgnniillidaconisn, i. 

. i London ———————~ Monthly Daily Monthly Daily _ Monthly Daily 

1929 1930 1929 1929 1930 1930 Production Rate Production Rate Production Rate 
ta oe a ee ee 

ous hae eee dea ae vee 6.350 5.229 26.196 26.233 19.634 20.241 | February..... 67,4 : , E 

ee daveveans vee 6.350 5.180 26.247 26.347 19.209 19.778 | March....... 70,327 2,269 93,698 3,023 61,216 
MOREE. ccderecveeseceess . 6.463 4.934 27.050 27.294 18.304 18.810 | April......... 69,721 2,324 94,902 3,163 60,338 
April. Seednhapeaes wee 6.658 4.843 26.759 26.613 17.819 18.378 | May......... 3,729 2,378 93,392 Beet anaes 
BR iccceces seth veces 6.618 4.641 26.727 26.619 16.639 17.324] June......... 73,224 2,441 82,354 fo Vee 
CM 5. Sekedled pis wena SSeS Se er Ws ckeus s 73,426 2,369 79,229 Se: seewes 
GU. ivc hha ccanianeeeeete Ss Beem! BOOM. ob i vascc tunes August....... 76,952 2,482 78,885 Se -esaces 
BR ino 0 55s ces cee Cie sss0- PE UE 5 cane. a8eses September.... 78,341 2,611 79,402 Se Satan 
CORINE: cies ice cecedees Ge xentknd ph a rye October...... 86,480 2,790 82,575 Bee © akan 
CRON: Soda deb hee uate GPO. nso ok Oe 2. errr November.... 85,382 2,846 75,934 rou tneiar 
OWE ies arb0440.9:49.405 + eee p XS Se December.... 85,677 2,764 74,772 i oe err 

WOUNIING b ceecccaetc.eurs 5.666 Saree BGS FRC Siac vance wes: jee” Lecce. eam. -cas-. ua Ct... 

Wick ctataces caus 6.512 SE WOeS POGUE Sosa eie anon’ Monthly average 75,754 ...... RE on eee ae ces an 

St. Louis quotations, cuts per pound. London pounds sterling per long ton. Av. of daily rate...... Ce eae See 6c chad 2, 
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Mining Share Prices—Month of May, 1930 





Location of 
Company Name Metals Produced Properties High Low Last 


NEW YORK STOCK EXCHANGE 
































Ahumada Lead....... Lead,silver......... Mexico 1.00 0.75 0.75 
Alaska Juneau....... Gold............+6 7.25 6.37} 6.50 
reg ee ee a , Silver, zinc... Vaslous 5 39 41 
pas eee pper, gold........ Be 112 ht 
Shea , copper, silver 
Am. Sm. & Ref. pid.. | Gold, zine...-....... Various 1404 138) 139 
m. Zinc., L.&8..... . 
Am. Zinc, : 7 &S., pfd Zinc, ee Various.. 70 6 65 
ee eS ere ee Copper, zinc, silver Various.. 632 52 602 
Andes Copper..... eee pper, silver....... Chile.... 
Butte C. &Z......... Manganese, zinc..... Montana. 3.25 2.87} 2.87} 
Butte & Superior..... BERG MUG... occcscce Montana. 3.00 2.623 2.75 
Callahan Zine-Lead... Lead, sinc........... Idaho.... 1.25 1.124 1.25 
Copper, gold, silver... Arizona...» 6 50§ 64 
heel ng a Michigan. = - 331 
..... et Ontario... 8.87} 7.25 8.873 
i ae nine,silver..... TeiStaie. } 100 100. 100 
SE rere Te 4) 414 483 
Copper, silver, gold.. - Brit. Col 35 27 323 
oR. ere: So Dak ta 68 34) 76 
Six tessiwcde cies ‘0 
Copper, lead, zinc..  —— ; zit 264 3 
ioe dacaaeos zona... 
“¢ Nickel, copper....... Ontario... } 1 mm oan 
Co , gold, silver... Various... 493 418 483 
RS Ad sik ein 0 Ontario... 58 183 19 
Copper, silver, gold. Arizona... 38 323 35 
ee ee cee Arizona a . 4, 
Beg ea saci per, silver....... Alas ; 
-. | 2 151 1414. 149 
National Lead, pfd. A / Lead, zine........... Various... > 143 141 141 
National Lead, pfd. B | as 17118 
Nevada Con......... Copper, gold, silver... Various... 23 17 es 
Park Utah Con...... — silver, lead..... Utah..... 3 2s 2 
OE 3 eee ee ee eer Bolivia... 23 18 214 
Dodge........ Copper. gold, silver.. Various 36 34 37% 
Rand Mines......... Gold....... ae nna Sire Africa 35 3 
= Joseph Lead...... cox zine, silver. Me - 7 7 
meca Copper....... OE Sis nis cca ichigan 
Tennessee C. & C.... SP me su. acid..... Tennessee 15 134 144 
oh a rae -?-e S sid. ena see Texas oot 55 i 
.8§.8.R. & M...... <a go ‘ 5 
U.S. S. R. & M., pid (sive copper....... Various } 0 28% 283 
Utah Copper......... Copper, gold, silver.. Utah..... ..... ..... 190* 
Vanadium Corp...... Vanadium, ilmenite.. Various. 1333 87 122 
NEW YORK CURB EXCHANGE 
Am. : . 3313 285 303 
{ Aluminum.......... Various... } 1094 108; 1093 
Se a 314 9403 
Lead, silver, zinc..... Idaho.... 70 683 70 
Silver, gold.......... SEEDS 0, nny oid neato 7.00* 
Sooper, gold, silver. . ——- . 6 oe 5 tH 5. at 
ichigan. 
Colorado.. 0.373 0.25 0.37} 
Mexico... 1.623 1.00 1.373 
Various... 4.123 2.75 2.75 
Various... 21; 194 21 
Idaho. . 124. 12% 12 
Ontario... 6. 873} 6.123 6.373 
Saaeess ae Manitoba. 104 8.87} 9.874 
Cores. silver, gold. . Various. er os 1 a i. oi 
eae ys arious... 
Mining Corporation. . Silver ied: zinc.. Canada... 1.874 1.625 1.624 
New Jersey Zinc..... Zinc, lead, silver.. Various... 80 744 «#75 
a Mining.... Holding, copper, gold Various... 1203 108) 119% 
N. Y. and Honduras.. Silver, gold.......... Honduras. 11 10} 104 
Nipissing SC ea Se See Ontario... 1.50 1.373 1.50 
Noranda Mines...... Copper, gold, silver. . —- oe 30% 253 282 
Ohio Copper......... Copper, lead, gold... Utah..... 1.00 0.75 0.75 
Premier Gold........ aoe rag boeeba ae as ooo 1.00 0.873 0. 3 
ee ree es 
attuck Denn...... Copper, gold, silver.. Arizona... 6.373 5.50 5.874 
Platinum, gold....... Colombia. 1.50 1.374 1.373 
Sibaeaearceipee' > Ontario 6.873 6.37} 6.87 
Silver, gold.......... DMS: So's ade 0.10 
Silver, gold, copper... Various 1.25 Ocbet O:bet 
Silver, lead.......... Mexico.... 9-45) 0.064 0.06 
aa Tristate 4 4 00 4 00" 
| SR : - 
Lone, zinc, copper — ira 2 2 -3 2D 
(OE. <0cs zona. : : 
cla lad Cb, Se bies Yukon 0.50 0.314 0.432 
BOSTON STOCK EXCHANGE 
Ariz. Comm......... Copper, gold, silver.. Arizona... 1.373 1.373 1.373 
East Butte....... oce Copper, gold........ Montana. 1.25 1.00 1.06% 
Isle Royale.......... Gover Palepebes es Michigan. 9.00 7.50 7.50 
Mohawk Mining..... Copper............. Michigan 373 303 343 
Old Dominion........ one: ne -. 7.00 6.00 6.00 
Utah Met. & Tunnel. . Cooper, go ii -» 0.60 0.51 0.51 
MONTREAL 
Asbestos Corp....... 2.623 1.25 1.373 
Asbestos icon. pfd... { RNIID, 06550:00:08<'s Quebec... } 12 2.00 2.00 
Consolidated M. & 8.. Lead, zine, silver... Canada... 225 213 225 


Location of 
Company Name Metals Produced Properties High Low Last 





TORONTO STANDARD STOCK AND MINING EXCHANGE 











Abana Mines........ Copper, zine, silver... ebec... 0.89 0.50 0.80 
Amulet Mines... es Lead, zine, tga ebec... 0.90 0.653 0.85 
Base Metals......... zine, silver... Brit. Col.. 3.25 2.10 3.00 
Barry-Hollinger ose MEEsa:'s' a somone ok 6&2 * Ontario... 0.17 0.133 0.13) 
Canam Metals....... ead. zine, silver... Various... 0.25 0.15 0.17 
a Acneey + IDs 5555.95 varehs Ontario... 0.20 0.173 0.18 
ee ON el eee eee Manitoba. 153 «11 0.123 
bars ee kes Holding, silver... .. Ontario... 0.80 0.80 0.80 
Welecateides Sat ona Nickel, copper....... Ontario... 3.80 3.00 3.80 
Howey Mines...... es Gold...... cccccccee Ontario... 1.09 0.71 1.00 
Ee Silver. ..cces cooccese Ontario... 0.96 8.30 0.35 
Kirkland mame beises rer ee: ae 74 573 72 
Lake Shore..... escee Gold.......e020006. Ontario.. 23 22} 22 
Sherritt ‘Gasien kakees Co pper, zine, silver... Manitoba. 2.09 1.80 2.0 
Siscoe Gold....... ee’ SEES cee peieeee ebec... 0.38 0.24 0.33 
Sylvanite.........00. Gold... scccccee bee mtario... 0.52 0.50 0.52 
well Yukon..... Lead, zine, silver..... Various... 6.00 4.25 5.00 
Ventures........e00 SENN Use odscdcde Various... 1.85 1.13 1.83 
Vipond Con........ . — sovecccccens +e» Ontario... 1.40 1.00 1.30 
Waite-A.-M.......... Soper. zine, gold. eoec.... 2.65 32.25 2.55 
Wright-Hargreaves... Gold.............0. mtario... 2.20 1.84 2.18 
ST. LOUIS AND CINCINNATI 
Sateen L. & Z.. Lead, zinec.......... Tri-State. 5. a —- “2 
agle-Picher......... . . . 
Eagle Picher, pfd...... Lead, sine, silver..... Various... } 1003 100% 100 


SAN FRANCISCO, LOS ANGELES, AND COLORADO SPRINGS 


California Copper.... Copper, gold, silver.. California 


1.873 1.75 1.75 





Golden Cycle........ Bs 4.0 Shick ot eeens Colorado.. 163 =15 152 
Idaho-Maryland...... Gold..........ceeee California 0.36 0.22 0.22 
a Sea aks oie SET. occa ne awence Colorado.. 0.02} 0.014 0.013 
peated cee ii ee ee SS 0.75 O. i 
Uotted OO. ks A eet Colorado... 0.094 0.07 0.08} 
SPOKANE 
Constitution......... Lead, zinc, silver..... Idaho.... 0.33 0.25 0.294 
NOE 55.05 cess Lead, silver......... Idaho.... 2.00 1.75 1.85 
ee Perr Lead, zine, silver..... Idaho.... 0.93 0.743 0.91 
Grandview.......... WR EIR. ¢ devin nsec Wash..... 0.072 0.034 0.07 
Highland-Surprise.... Lead, silver... ...... SM cea" ghia “oeaie 0.06 
Jack Waite Con...... Lead, zinc, silver..... Idaho.... 0.10% 0.08} 0.09 
ee ea Lead, zinc.......... SIRS esis aces 0.05* 
Mexican Premier..... Lead, silver, gold.... Mexico... 0.80 0.50 0.63 
Montana Mines...... Gold, silver......... Montana. 0.493 0.33 0.463 
Noble Five.......... Lead, zinc.......... Brit. Col. 0.12 0.09 0.09} 
Pend Orielle......... Zine, silver, lead..... Wash..... 1.75 1.00 1.50 
Ruth Hope.......... Lead, silver......... a ee eee 0. 14* 
Sherman Lead....... Lead, silver......... Idaho.... 0.525 0.463 0.49 
Silversmith.......... Lead, silver......... i. ae nee 0.05* 
Sunshine Mining..... Silver, lead, copper... Idaho.... 3.10 2.30 2.39 
Tamarack & Custer... Lead, silver......... Idaho.... 0.50 0.40 0.42 
Whitewater.......... Lead, silver......... Brit. Col.. Sia Wewas ene 


SALT LAKE CITY 














ChE CON iis 65sec Lead, silver, gold..... Utah..... 1.125 1.05 1.123 
Combined Metals... Zinc, lead, silver..... Various... 0.103 0.103 0.10) 
Eureka Bullion...... ; - silver, gold.....  Utah..... 0.25 0.23 0.24) 
Eureka Lilly......... Lead, silver, gold..... Utah..... 0.58 0.50 0.50 
Moscow Silver...... _— arr Utah..... 1.05 0.58 0.80 
New Quincy......... Lead, silver, zinc..... Utah..... 0.473 0.35 0.37 
INGHG BAIR iic cscs cees Lead, silver, gold..... Utah..... age. vas Beas 
Park Bingham....... Lead, zinc, silver..... . Utah..... 0.053 0.03 0.042 
Park City Con....... Lead, zine, silver.... 0.50 0.33 0.35 
Rico Argentine....... Zine lead, silver..... 0.11 0.074 0.10 
Silver King Coal.. Lead, silver, See 9.30 8.25 9.00 
Tintic Lead...... Lead, silver, copper.. i ae 1.25 1.00 1.123 
Tintic Standard...... Lead, gold, silver.. Utah.. 7.00 6.00 6.00 
Walker Mining....... Copper, gold, silver... California 3.05 2.10 2.70 
tTLONDON 
Anglo American...... I ovine co's oe Various... 28/14 25/— 3/3 
Aramayo Mines...... Tin, bismuth, —- Bolivia... 36/3 30/73 
Burma Corporation... Lead, silver, zinc.. India..... /9 12/ 33 12 (03 
Bwana M’Kubwa.... Copper Perecwavedew’ Rhodesia. 19/1} et was 
Camp BiG: ....5.<6 50 MS Seuss nce nks Various... 14 —/9d —/ 
Fresnillo. ........... Silver, lead, zinc..... Mexico.... 12/6 12/6 12/6 
Frontino & Bolivia... Gold............... Colombia. 6/6 6/3 6/6 
Lake View & Star.... Gold........c.cceee Australia. 12/44 10/103 11/104 
Mexican Corporation. Copper, zinc........ i /— 4/9 6 
N’Changa Copper. P. Bias aiavacern, Wom Rhodesia. 90/1} 46/3 ae = 
Oroville Dredging Seas cases neces California 3/13 1/3 
Rhodes. Congo Border SRG i diswacse end Rhodesia. 393/9 295/— 3 
Rhodes. er SPO. “CR isc scnccseees Rhodesia. wi 4 43/13 487 9 
i SS one pyrites...... Spain... . 6 776/3 810/— 
St. eed del Rey..... CAO... « ics 5. peseseese Brazil... . 3 16/3 16/6 
San Francisco Mines.. Zinc, lead, silver..... Mexico... rn 19/13 ws 
Santa apenas ip ake Silver, gold......... - Mexico... 10/13 9/— 9/3 
oe Be rete aaondy ear é ca. 4/44 3/6 3/9 
Venezuela 2/ 1/6 1/6 
ica.... 42/6 Ye et 
Australia. 1 We 17 
Union Miniére....... Sates orrwee +eeeee Bel.Congo 8,300t 7, Sot 8,275T 








t St h urtesy J. A. Hogle & Co: ae to Sta dard = eee courtesy the Arthur E. Moysey Company, Spokane Standard 
eae “is Ss ie ot "Conn m Not ded + eThe above London quotations are for the month ended May 20. 


Exchange courtesy the Pohlman Investment pany. Not traded in. 
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